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22IMORBIT 

LOW PRICED STATIC SWITCHES 



Single supply rail: 

25% voltage tolerance: 
Temperature range: 
Immunity to noise: 


Choice in 
interconnections: 
Full range: 


24 volts 
18 to 30 volts 

— 10° C to +70° C ambient 
Totally unresponsive to d.c. noise of 
up to 1 volts on 'o' state, 
up to 2 volts on 'I' state. 

even greater immunity to noise above 100 kHz 

miniwrap or solder-tag 

compatible input and output transducers 

inexpensive mounting aids and accessories. 


Where relays would have been the natural 
choice, NOR BIT static switches cut system 
costs in: Alarm systems; lift systems; 
automatic batching; transfer line control; 
production machine control; electro-plating 
installations-; power system control and all 
other systems (large and small) which call for 


a variety of sequence logic and combination 
logic. For further details refer to Miniwatt 
Digest "Special Norbit Issue" Vol. 7. No. 6. 
September/October, 1968. Application 
information and assistance in design is 
available from the Miniwatt Applications 
Laboratory. 


PHILIPS 


&MinuVtdt“ 

ELECTRONICS DIVISION OF 
PHILIPS INDUSTRIES LIMITED 
Sydney, Melbourne, Brisbane, 
Adelaide, Perth, Hobart, 
Newcastle, Canberra. 
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EDITORIAL 
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by Neville Williams 


Our new magazine ... 
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Neville Williams 
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Thirty-two years ago, in April 1939, this magazine made its first 
appearance as a national monthly, under the title “Radio and Hobbies”. The 
main emphasis was on radio but the “and Hobbies” part of the title was 
meant to accommodate a wide range of other topics, from popular science, 
through woodworking and modelling to such things as party magic. Stating 
their intentions at the time, the joint Editors said: “We will publish articles 
which we consider will interest you, no matter into what strange paths they 
may take us”. 

In the years that followed, however, radio developed into the much 
broader science of electronics and, in so doing, made increasing demands 
upon the journal and upon the many readers who wanted to keep up with 
developments. Through sheer pressure on space, we had to drop unrelated 
subjects and guide the editorial content along lines that made it logical, some 
years ago, to rename the magazine “Electronics Australia”. 

We have always been aware that this deliberate but necessary change of 
emphasisJeft a void which has never quite been filled. A large number of our 
present-day readers still have a lively interest in science, technology, gadgets 
and hobbies which are unrelated, or only vaguely related to electronics. And, 
of course, there is an even greater number with similar interests, who are not 
catered for at all by a specialised magazine like “Electronics Australia”. 

To fill the void - something we have had in mind for quite a while - 
we are happy to announce the publication of a second and completely new 
magazine. 

We have called it “Modern World”. 

It will not be an electronics journal, although it will contain occasional 
articles on this subject. 

It will draw its editorial content from the broad field of science and 
technology. In deliberately uncomplicated terms, it will explain why things 
are so. It will show you how things work. It will keep you informed about the 
shape of things to come. 

It will devote space to the more practical interests of a technically 
inclined reader: Things you can make in your home workshop; gadgets you 
can fit to monitor the performance of your car. In a way, it will reflect the 
intention expressed in 1939 — but related to a science scene which has 
changed dramatically in the intervening period. 

“Modern World” will be produced from the same editorial office as 
“Electronics Australia” and will benefit by the technological experience we 
have been able to build up. But it will have its own production team, under 
Editor Dick Levine and Assistant Editor Doug Phippen. I will be 
Editor-in-Chief. 

We would seek your support in bringing the new magazine to the notice 
of friends likely to share its interests. We would welcome your comments and 
suggestions. We would like to hear from anyone who may wish to submit an 
article for publication. 

Watch out for “Modern World” on February 15 and, thereafter, on the 
third Monday of each month. 


ON SALE 


On the cover 


THE 

FIRST MONDAY 
OF EACH MONTH 


Not so long ago teletype messages were redirected from centre to centre by 
the elementary process of tearing off the paper tape at the end of a message 
and transferring it to the appropriate outgoing machine. Modern com¬ 
munication systems employ computer controlled switching centres which 
read the address of each incoming message and redirect it automatically. Our 
cover shows one of the memories in a Philips DS 714 telegraph switcher. 
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HI-FI EQUIPMENT 

Yes, we carry a large range of imported loudspeakers, 
players, amplifiers and tape recorders, as well as 
Australian equipment. Please slate your requirements and 
we will gladly quote. All well known brands are stocked, 
including the follpwing: 

A.D.C., Aiwa, Akai, B.S.R., Decca, Dual, Elac, Garrard, 
Goldring, Goodmans, Instrol, J.B.L., J.H., Kenwood, Leak, 
Magnavox, Ortofon, Philips, Rola, S.M.E., Sansui, Shure, 
Silcron, Sony, Standard, Tandberg, Watts, Wharfedale. 


dke r 


6 n 


cl » s 


llf e5 


Instrol Centre has the 

LARGEST RANGE 

of Speaker Enclosures 
Available in both 

KIT FORM a BUILT 


8" SLIMLINE 

Cabinet 25 A” x 
14” x 5 7/8”. Dis¬ 
tributed Port de¬ 
sign. Baffle cut 
for one 8” 
speaker. 


Kit of Parts—maple.$13.00 

Kit of Parts—teak.$14.00 

Built—walnut, maple.$23.50 

Built—teak.$24.50 


10/12 SLIMLINE 

Cabinet 274” x 174” x 7”. Distributed 
Port design. Cut for either 12”, 10” 


or 8” speaker. 

Kit of Parts—maple.$16.00 

Kit of Parts—teak.$17.00 

Built—walnut, maple.$27.00 

Built—teak.$29.00 


8" D.P. 

Distributed Port, cabinet 234” x 11” 
x 104”. Cut for one 8” speaker. 


Kit of Parts—maple.$18.00 

Kit of Parts—teak.$19.00 

Built—walnut, maple.$31.00 

Built—teak.$33.00 


10/12 D.P. 

Cabinet 30” x 18” x 12” (3 cu ft). 
Distributed Port design. Cut for either 
a 10” or a 12” speaker. 


Kit of Parts—maple.$30.00 

Kit of Parts—teak.$32.00 

Built—walnut, maple.$47.50 

Built—teak.$49.50 


ASK FOR OUR FREE HI-FI BROCHURES AND 
CATALOGUE. 

Send in the coupon on the opposite page, ticking the square 
marked Instrol Hi-Fi. 


POINT FOUR 

Cabinet 14*” x 8 1/8” x 84”. Baffle 
is cut for Philips 64” plus Magnavox 
3” Playmaster design. 


Kit of Parts—maple. $9.00 

Kit of Parts—teak.$10.00 

Built—walnut, maple.$14.50 

Built—teak.$16.50 


BOOKSHELF 

Cabinet 19}” x 11}' x 6 1/8”. Baffle 
is cut for Magnavox 6” plus 5”. Play- 
master design. 

Kit of Parts—maple.$11.00 

Kit of Parts—teak.$12.00 

Built—walnut, maple.$20.50 

Built—teak.$21.50 


ONE POINT THREE 

Completely sealed enclosure, of Play- 
master design, 22” x 12” x 102”. 
Baffle cut for 8” plus 3”. 


Kit of Parts—maple .... . . $19.00 

Kit of Parts—teak.$21.00 

Built—walnut, maple.$30.50 

Built—teak.$32.50 


All kits and enclosures are complete 
in every detail, and include all grille 
cloth and acoustic wadding (inner- 
bond). 

The baffle boards on the speaker 
enclosures outlined below are cut as 
outlined for each enclosure. However, 
baffle boards can be cut for your own 
requirements for an additional $1.00. 


VENTED ENCLOSURE 

2 cu. ft Cabinet 274” x 17 7/8” x 
10”. Cut for either one 8” or one 10” 


speaker. 

Kit of Parts—maple.$23.00 

Kit of Parts—teak.$25.00 

Built—walnut, maple.$37.00 

Built—teak.$39.00 


MINI 

Cabinet 144” by 
8 1/8” x 84”. 

Baffle is cut for 
Magnavox 6” plus 
3” plus port. 


Kit of Parts—maple. $9.00 

Kit of Parts—teak.$10.00 

Built—walnut, maple.$13.50 

Built—teak.$15.50 


MODERNE 

Vented enclosure 
25” x 184” x 16”. 
Baffle cut as re¬ 
quested. 


Kit of Parts—maple.$28.00 

Kit of Parts—teak.$29.00 

Built—walnut, maple.$49.00 

Built—teak.$50.00 


OTHER ENCLOSURES 

Instrol have a complete range of enclo¬ 
sures, the above-mentioned being a 
selection of the more popular ones. 
If one of the above does not suit your 
requirements, send in for our free 
speaker enclosure leaflet. (Models to 
suit Wharfedale and Peerless avail¬ 
able.) 
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A SELECTION OF OUR LARGE RANGE OF 


PLAYMASTER KITSETS by INSTROL 


PLAYMASTER 127 
CONTROL UNIT 



f»LAYMA0TC« V 

pt/c c 


A fully solid-state control unit incorp¬ 
orating a dual linear integrated cir¬ 
cuit and providing equalisation to 
CCIR and RIAA specifications for 
tape replay and magnetic disc pick¬ 
ups (Refer Nov., 1968). 


Kit of Parts.$49.00 

Built and Tested. $69.00 

Alum, knobs extra. $2.00 

Reg’d Post extra. $1.35 


PLAYMASTER 128 AMP. 

A high-powered transistorised stereo 
amplifier for use with the 127 con¬ 
trol unit, providing a performance 
equal to most expensive imported amp¬ 
lifiers. Refer “E.A.” Jan., 1970. 


Kit of Parts.$105.00 

Built and Tested. $125.00 

Reg’d Post extra. $2.00 


PLAYMASTER 123 TUNER 



A solid state Broadcast A.M. tuner 
incorporating narrow and wide band 
selectivity, whistle filter and tuning 
meter. Refer “E.A.” Oct., 1968. 


12iin x 7in x 43in. 

Kit of Parts. ... $99.00 

Built and Tested.$119.00 

Reg’d Post extra. $135 


3-PLUS-3 STEREO AMP. 



A small, modern, solid-state amplifier, 
housed in a metal case 8in x 6in x 3in. 
Refer “E.A.” Aug., 1968. 


Kit of Parts.$47.00 

Built and Tested.$59.50 

Reg’d Post extra. $2.00 


10-PLUS-10 STEREO AMP. 



10 watts RMS per channel into 8 ohms, 
a perfect solid-state stereo amplifier. 
Refer “E.A.” Nov., 1968. 


Refer “E.A.” Nov., 1968. 

Kit of Parts.$65.00 

Built and Tested.$79.50 

Reg’d Post extra. $2.00 


THE AUTODRUM 

An electronic percussion instrument, 
which is based on the twin-T oscillator. 
In addition to being keyed manually, it 
has the facility of automatic triggering 
at any desired rate (Refer EA, May, 


1970). 

Kit of Parts.$14.00 

Built and Tested.$20.00 

Registered Post Extra. $1.35 


PLAYMASTER 129 STEREO 
AMPLIFIER 






A high quality stereo amplifier built 
aiound just two ICs. It has bass and 
treble controls and music power output 
of 3 watts per channel into 8 ohm 
speakers (Refer EA, October, 1970). 


Kit of Parts.$54.00 

Built and Tested.$68.50 

Registered Post extra. $2.00 


MUSICOLOUR 



It will audio-modulate coloured 240V 
lamps to give vibrant, colourful dis¬ 
plays, being fed from a domestic amp. 
guitar amp, organ amp or background 
music amp in a discotheque. Refer 
“E.A.” Oct., 1969. 


Kit of Parts.$47.50 

Built and Tested.$59.50 

Reg’d Post extra. $2.00 


KEYLESS ORGAN 

Played by touching a stylus on to a 
series of metal contacts, it has a H 
octave range including sharps and 
flats. Refer “E.A.” Jan., 1969. 


Kit of Parts.$35.00 

Reg’d Post extra. $1.35 


INSTROL 

HI-FI CENTRE 

9ia YorkSt.(betvveen King&MarketSt.) 

(opposite Rank Xerox Building) 

Phone 29-4258 


for descriptive leaflet post coupon 


Please include postage stamp. 
Name _......-- 


Address- 

__Postcode_ 

□ Speaker enclosures 

□ Playmaster kits 

□ Playmaster Metalwork 

□ Hi-Fi Equipment n Instrol cabinets 
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PZ.5 and PZ.6 Power Supply Units 


Two types of mains-power supply 
units are available for use with 
Sinclair high fidelity equipment. 

For the majority of domestic 
applications the PZ.5 will be found 
completely adequate. Where very 
low-efficiency loudspeakers are 
used, however, it will be necessary 
to use a PZ.6 Stabilised Power Unit. 
Use of the latter is also indicated 
where maximum outputs are 
required from the amplifier system 
under extreme operating conditions. 

PZ.5 

Unstabilised power supply unit 
recommended for two Z.30 
amplifiers and Stereo 60 for all 
average requirements. 


Specifications 
Output: 

30 volts/1 -5 amps maximum. 

Mains input: 

110-240 volts i 20% 50/60Hz. 
Size: 

3-9" x 2-8" x 1-6" 

PZ.6 

Stabilised mains supply unit delivers 
35 volts at 1 -5 amps with ripple less 
than 20mV at any output up to 
maximum current. 

Size: 

3-9* x 2-8" x 1-6". 


SINCLAIR PRODUCTS for the 
ELECTRONIC CONSTRUCTOR 



Stereo Sixty Pre-amplifier and control unit 


Elegantly modern design with 
original concepts in circuitry make 
this pre-amp and tone control unit 
meet the most stringent high fidelity 
standards. Basically it is for use with 
two Z.30 amplifiers powered by a 
PZ.5 (or PZ.6), but it is equally 
satisfactory used with other good 
power amplifiers. Silicon epitaxial 
planar transistors are used throughout 
and a very high signal-to-noise ratio 
has been achieved together with 
excellent channel separation. The 
unit is very easy to mount in cabinet 
or modern plinth with motor 
and pick-up assembly. 

Input selection is by means 


of four push buttons and accurate 
equalisation is provided for all the 
usual inputs. The tone controls are 
also very carefully designed and 
tested. 

Specifications 

Input sensitivities: 

Radio: up to 3mV 
Magnetic pick-up: 3mV 
correct to R.I.A.A. curve ± IdB 
20 to 25,000Hz 
Ceramic pick-up: up to 3mV 
Auxiliary: up to 3mV. 

Output: 

250mV. 


Signal-to-noise ratio: 

Better than —70dB. 

Channel matching: 

Within IdB. 

Tone controls: 

Treble -Fl5dB to —15dB at 10kHz 
Bass -f 15dB to —15dB at 100Hz. 

Power consumption: 10mA. max 

Front panel: 

Brushed aluminium with black 
knobs and controls. 

Size: 

sy x ir x 3j". 
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Active Filter Unit 

The Sinclair Active Filter Unit is 
a new addition to our Project 60 
range of high fidelity modules 
and is designed to complement 
the other modules in the range. Its 
performance is such, however, 
that users of other amplifier 
systems might well consider 
adding it to their assemblies. 

The purpose of a filter unit is to 
reject frequencies above 
(scratch) or below (rumble) a 
specific cut off frequency when 
these frequencies contain 
unwanted interference. The 
Sinclair A.F.U. is unique in that 
the cut off frequency is 
continuously variable for both 
the scratch and rumble units and, 
as the attenuation in the rejection 
band is rapid (12dB per octave), 
the removal of interference can 
be achieved with less loss of the 
wanted signal than has 
previously been possible. 

Each channel of the A.F.U. hasan 
overall gain of unity and, as the 
input impedance is high and the 
output impedance is low, it may 
be connected between the pre¬ 
amplifier and power amplifier 
sections of any amplifier. Both 
amplitude and phase distortion 
have been made quite negligible 
by the careful design and the large 
amount of negative feedback 
employed. 


Specifications 
Designed for connection 
between the Stereo 60 pre¬ 
amplifier and two Z-30 or Z-50 
power amplifiers. 

Employs two Sallen & Key type 
active filter stages, the first being 
a rumble (high pass) filter and 
the second a scratch (low pass) 
filter. The two stages use 
complementary transistors to 
minimise distortion. 

Supply voltage 15 to 35V 
Current 3mA max. Gain at 1 kHz, 
filters flat 0.98 (—0.2dB) 


H.F. cutoff (—3dB) variable 

from 28 kHz to 5kHz 

H.F. filter slope 12dB/octave 

L.F. cut off (—3dB) variable from 

25 Hz to 100 Hz 

L.F. filter slope 12dB/octave 

Distortion at 1 kHz (35v supply) 

0.02% at rated output (250m 

VR.M.S.) 

Frequency response, flat 
position, 35 Hz to 20kHz—IdB 
25 Hz to 28 kHz—3dB 
Built, tested and guaranteed 



10 Integrated Circuit 10 watt amplifier 


The Sinclair 1C.10 is the world's first 
monolithic integrated circuit high- 
fidelity amplifier and pre-amp. It has 
5 watts R.MkS. output (lOw. peak). 
The circuit is a specially processed 
silicon chip, one-twentieth of an 
inch square by 0 01 inch thick, 
containing 13 transistors, 3 diodes 
and 18 resistors. This, together with 
its connecting pins, is bonded to the 
supporting heat sink which runs 
through the solid plastic package in 
which the circuit is encapsulated. 
The resultant product is infinitely 
more rugged than any amplifier ever 
made available before to the public. 
The IC.10 is a true high-fidelity 
amplifier possessing distinct 
advantages over conventional types. 
The most important are complete 
freedom from thermal runaway and 
very low distortion level. Thus 
battery operation is perfectly satis¬ 
factory. As an audio amplifier, the 


IC.10 requires only the addition of 
components such as tone and volume 
controls. However, it can also be used 
in many other applications including 
servo amplifiers, etc, since the circuit 
is d.c. coupled in both its sections. 
The manual provides details of an 
extraordinarily wide range of appli¬ 
cations together with all necessary 
instructions. 

Specifications 

Output: 

Class AB. 10 watts peak, 5 watts 
R.M.S. into 3 SI with 18v. supply. 

Frequency response: 

5Hz to 100kHz ± IdB. 

Total harmonic distortion less than 
1% at full output. 

Power gain: 

IIOdB (100,000,000,000 times) 
total. 


Supply voltage: 

8-18 volts. 


Sensitivity: 

5mV. 

Input impedance adjustable 
externally up to 2*5 M SI for above 
sensitivity. 

Size: 

r xorxor. 

Circuitry: 

3 transistors in pre-amp; 10 
(including two power types) in 
power amplifier. Both sections are 
d.c. coupled, and a high level of 
negative feedback is applied over 
all. With a transistor cut-off greater 
than 500MHz, the pre-amp can be 
used as an RF or IF stage and 
the whole IC.10 used as a radio 
receiver without the need to add 
further transistors. 


Full range of Sinclair Products obtainable from 
Goldring Engineering (A'asia) Pty. Ltd. 

See over for address details. 


ELECTRONICS Australia , February , 1971 


GF P560 B 
7 








Z.30 Twenty watt high fidelity amplifier 



Applications 

Hi-fi amplifier: car radio amplifier: 
record player amplifier fed directly 
from pick-up: intercom: electronic 
music and instruments: P.A.: 
laboratory work, etc. Full details for 
these and many other applications 
are given in the manual supplied 
with the Z.30. 

Specifications 

Power output: 

15 watts R.M.S. (30 watts peak) 
into 8 ohms using a 35 volt supply: 
20 watts R.M.S. (40 watts peak) 
into 3 ohms using a 30 volt supply. 


This is a power amplifier of advanced 
design, having a fantastically low 
distortion level of 0 02% at maximum 
output and all lower outputs. As far 
as we know, no other high fidelity 
amplifier made can match this 
specification, no matter what the 
price. Nine silicon epitaxial planar 
transistors are employed in circuitry 
which enables the Z.30 to operate 
from any voltage from 8 to 35 without 
adjustment and from any power 
supply. Essentially a high fidelity 


Output: 

Class AB. 

Frequency response: 

30 to 300,000Hz ± IdB. 

Distortion: 

0 02% total harmonic distortion at 
full output into 8 ohms and at all 
lower output levels. 

Signal-to-noise ratio: 

Better than - 70dB unweighted. 

Input sensitivity: 

250mV into 100K ohms. 

Damping factor: 

>500. 


power amplifier of the very highest 
standards, the gain of the Z.30 is 
such that it can be fed directly from 
a crystal pick-up enabling it to be 
used in an economy battery operated 
record player for example. The 
versatile Z.30 has very many appli¬ 
cations, however, ranging from high 
fidelity to P.A. and laboratory work 
and these are fully detailed in the 
comprehensive manual included with 
the unit, which is supplied built, 
tested and guaranteed. 


Loudspeaker impedances: 

3 to 15 ohms. 

Power requirements: 

From 8 to 35 volts d.c. (the Z.30 will 
operate ideally from batteries if 
required). 

Size: 

x 2^ x 3 . 


Z-50 Forty Watt RMS (80 watt peak) 
High Fidelity Power Amplifier 


The Z-50 has been designed for 
applications requiring higher 
output power than the Z-30. The 
maximum supply voltage is raised 
to 50 Volts and the output power 
is 40 watts continuous R.M.S. 
in to 3 or 4 ohms and 30 watts 
continuous into 8 ohms. The 
Z-50 is otherwise identical to the 
Z-30 in design and specification, 


the increased power being 
obtained by using much higher 
current power transistors used 
well within their rated limits. 

The Z-50 is, of course, compatible 
with the other Project 60 
modules, such as the Stereo 60. 

Where the full output power is 
not required the Z-50 may be 


used with the PZ-5 or PZ-6 but 
forthefull output powerthe 
PZ-8 should be used. This unit is 
a stabilised power supply 
providing 45 volts at up to 3 
amps. It is supplied without 
mains transformer as it is 
designed for use with a readily 
available "Radiospares" unit. 
Z-50 built, tested and guaranteed 


PZ-8 Power Supply Unit 

PZ-8 45 volts power supply 
unit for use with Z-50 amplifiers 
Available with or without mains 
transformer. 


Distributed by 

GOLDRING Engineering (Aasia) Pty Ltd 

New South Wales 443 Kent Street Sydney 2000 Telephone 29 5802 
Victoria 1 62 Pelham Street Carlton3053 Telephone 34 5105 
Queensland 41 5 Adelaide Street Brisbane 4000 Telephone 2 3247 
South Australia 207 Flinders Street Adelaide 5000 Telephone 23 3488 
West Australia 32 Northwood Street Leederville 6007 Telephone 8 4988 

SINCLAIR Products available from the following distributors:- 

New SouthWales [ J General Accessories □ George Brown Pty Ltd □ Kit-Sets □ Martin de Lalinay 
Pty Ltd n PrePak Electronics Victoria [ J Douglas Radio □ J H McGrath Radio Parts Pty Ltd West 
Australia [J Athol M Hill Pty Ltd [J Atkins (WA) Ltd □ Carlyle & Co □ General Accessories □ Willis 
Trading Queensland [J General Accessories □ Lawrence & Hanson □ Chandlers (Aust) Ltd 
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ELECTRONICS PICTORIAL 


Battery-powered electric cars have always been 
somewhere in the automotive research scene since 
the vintage days when such makes as the Baker and 
Detroit Electric silently glided along some streets. 
The current state of the art was displayed recently 
at the First International Electric Vehicle 
Symposium in the US. Here are some examples 
plus one of our own practical applications. 


WORLD RECORD SETTER - Twenty 
12-volt automobile batteries were the 
power source for the world's electric car 
speed record. 

The Autolite Lead Wedge clocked an 
average speed of 138.862 miles per hour 
over two runs at the Bonneville Salt Flats 
recently. 

Which proves that electric cars can get up 
a fair turn of speed if need be. 




ELECTRIC CONVERSION - A 

California company converted a 
Volkswagen Karmann Ghia coupe to 
electric power. 

A top speed of 60mph over a range of 
50 miles is possible under stop-start 
conditions. 


MULTI-PURPOSE - Various uses 
can be made of this electric powered 
chassis from Electric Fuel 
Propulsion Inc. 

Tri-polar lead-cobalt batteries 
supply 30 kWh, sufficient to give a 
60mph maximum speed with a 100 
mile range. 

Taxi, truck and bus bodies can be 
used. 










* ^ mm 
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In laboratory, 
workshop, 
or field... 



AYEM 

are the ideal, accurate, economical 

multimeters 


JAYEM 

GO Model 20K 


17 Ranges: DC Voltage—0-5, 25, 100, 500, 
1000; AC Voltage—0-10, 50, 250, 1000; DC 
Current—0-50M, 250mA; Resistance—0-20K, 
2mft (centre scale 260); Decibels—5 to 
+ 62 (in 4 ranges) • Accuracy: ±3%, DC 
Voltage and Current; ±4%, AC Voltage • 
Sensitivity: 20,000 ohms/volt DC; 10,000 
ohms/volt AC • Meter Movement: 3", 50/ta 
full scale • Battery: Requires one, type AA 
penlight cell for ohms 
function • Size: 1 - 1 5 /i6 
x 3-V2" x 5-'/i6". plus Sales Tax 


jires one, typi 

$ 12.1 




51 Ranges: DC Voltage—0-0.3, 0.6, 1.2, 1.5, 3, 6, 
12, 30, 60, 120, 300, 600, 1200; AC Voltage— 
0-1.5, 3, 6, 12, 30, 60, 150, 300, 600, 1200; DC 
Current—0-15, 30/*A, 3, 6, 30, 60, 150, 300 mA, 6, 
12 A; Resistance—0-2K, 200K, 2mO, 20m0 (centre 
scale 20); Decibels—20 to plus 63 in 6 ranges; Out¬ 
put—0-1.5, 3, 6, 12, 30, 60, 150, 300 volts • 
Accuracy: ±3% full scale, DC voltage and current; 
±4% full scale, AC Voltage • Sensitivity: 100,000 
ohms/volt DC (50,000 in VA/2 position); 10,000 
ohms/volt AC (5,000 in VA/2 position); DC circuit 
sensitivity = 15 aA, 300mV • Meter 
Movement: 5" meter, 9M full scale • fa 
Batteries: Requires two type C cells for \ QK nn 
ohms function • Size: 2 3 A" x 5V4" vp OJ.UU 
x IVi”. plus Sales Tax 


JAYEM Model 30K 


22 Ranges: DC Voltage—0-6, 30, 60, 300, 600, 1200; 
AC Voltage—0-12, 60, 120, 600, 1200; DC Current— 
0-60M, 30mA, 300mA; Resistance—0-2K, 200K, 2mO 
(centre scale 36); Decibels—10 to +63 (in 5 ranges) 
• Accuracy: ±3%, DC Voltage and Current; ±4%, 
AC Voltage • Sensitivity: 30,000 ohms/volt DC; 15,000 
ohms/volt AC • Meter Movement: 3W, 27M full 
scale • Battery: Requires one, type AA 
Penlight cell for ohms function • Size: 

2" x 51/2" x 3- 1 V\b". 

plus Sales Tax 

JAYEM Model 50K (not illustrated) 





43 Ranges: DC Voltage—0-0.3, 0.6, 1.5, 3, 6, 12, 
30, 60, 150, 300, 600, 1200; AC Voltage—0-3, 6, 15, 
30, 60, 120, 300, 600, 1200; DC Current—0-30, 60 aA, 
1.5, 3, 15, 30, 150, 300mA, 6, 12A; Resistance—0-3K, 
300K, 3mO, 30mO (centre scale 15); Decibels—10 to 
+ 17 db; Output—0-3, 6, 15, 30, 60, 120, 300 volts • 
Accuracy: ±3% full scale, DC voltage and current; 
±4% full scale, AC voltage • Sensitivity: 50,000 
ohms/volt DC (25,000 in VA/2 position); 5,000 ohms/ 
volt AC (2,500 in VA/2 position); DC/circuit sensitivity 
= 30/^A, 120mV • Meter Movement: 4" meter, 20M 
full scale • Batteries: Requires three type 
AA penlight cells for ohms function 
Size: 2 - 1 / 4 " x 4" x 6". 


• $25,. 

plus Sales Tax 



Distributed by: 

JACOBY# 

MiTCHELL 


SYDNEY 26 2651 

MELBOURNE 30 2491 

ADELAIDE 53 6117 

BRISBANE 2 6467 

PERTH 28 8102 

LAUNCESTON 2 5322 


MAILTHIS COUPON TODAY 


■ Jacoby, Mitchell & Co. Pty. Ltd., ■ 

1 469 Kent Street, Sydney, N.S.W. 2000. I 

Please send me details of Jayem Multimeters / 
(place circle round applicable square) I 

I 0 0 0 0 f 

B NAME. 


I ADDRESS. I 

^ .POSTCODE. 

JM/59-70EA271 
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PICTORIAL 

continued 

SYDNEY BRIDGE UNIT - This 
Lansing Bagnall TOER 8 tractor 
(right) is used to shift the collapsible 
toll booths on Sydney Harbour 
Bridge. The unit is battery-powered 
for reliability and needs charging once 
a week. 


TOWN CAR — The smart-looking 
electric car below, comes from 
General Electric. Named DELTA it is 
an experimental unit operating with 
two 72-volt batteries. 



! r 


| 

I ■ 



1 && 


I ■ . 



: 



OPERATIONAL - The three 
vehicles below come from 
Westinghouse in the US. On the 
left is an electric pick-up truck 
designed for in-plant operation, 
as is the fire truck on the right. 
Centre is a Lotus Europa which 
has been converted over to 
electric operation as a test 
vehicle. 
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The strange world of liquic 

What are liquid crystals? How valid is such an apparently contradictory term? What are 
their characteristics and uses? The author of this article, who is currently engaged in 
research work on liquid crystals at the Macquarie University, Ryde, NSW, is well placed 
to answer these questions and to discuss the latest developments in the field. 


Electronics is currently reaping a 
huge harvest of solid state and 
semiconductor devices as the result 
of the massive research which has 
been conducted in these fields for 
many years. An interesting offshoot 
from the main body of research 
followed the discovery of liquid 
crystals, with particular emphasis on 
possible applications for these 
interesting devices. 

In recent years, research on the 
properties of liquids has led to 
several surprising discoveries; for 
instance, polywater, a form of water 
with peculiar properties, such as a 
high viscosity which gives it the flow 
qualities of heavy oil. It has also been 
discovered that a large number of 
organic substances exhibit, when 
slowly heated, a semi-liquid phase 
between the solid and entirely liquid 
states. In this so-called 
“mesomorphic" state, a substance 
exists which optically performs like a 
crystal, but physically behaves like a 
liquid - hence the name “liquid 
crystals." 

This transition is depicted 
diagrammatically in figure 1. In 
general, the transitions shown are 
reversible and can be recycled 
without degradation in performance. 

About one half of 1 per cent of all 


organic compounds exhibit the liquid 
crystal phase. Most of them have 
been listed by Kast in the 
authoritative Landolt-Bornstein data 
book. Table 1 contains a selection of 
liquid crystals useful for many 
practical experiments. 

In the mesomorphic state, the 
liquid crystals scatter light selectively 
and display brilliant colours which 
change in response to small changes 
in temperature, electric field, 
frequency # of ultrasonic waves, 
pressure and heat. 

In some liquid crystals, light 
transmittance and colour can be 
controlled by an electrical potential; 
these make “electrical Venetian 
blinds" or brilliantly coloured 
display panels which can be operated 
effectively and cheaply at low 
voltages. In contrast, 
electro-luminescent panels require 
relatively high voltages. 
Light-emitting diodes and dekatrons 
operate at uneconomic voltages, 
whereas liquid crystals panels 
perform well between 6 to 100 volts 
depending on the thickness of the 
layer and its composition. In 
principle, it is possible to use large 
liquid crystal panels with en 
electronic addressing matrix as flat 
TV screens, or for illuminating walls 


and ceilings in selected colours. 

Liquid crystals paints are used for 
mapping the temperature of the 
human skin for medical diagnoses, or 
heat flow in nondestructive testing. 
It is possible, although expensive yet, 
to make a hair spray, which changes 
its colour from red to yellow, green, 
blue and violet as the “day wears 
on". The temperature resolution of 
liquid crystals is quite extraordinary, 
a difference of 0.1 C can be detected 
easily, and almost 0.01 C is possible 
at the present state of art. 

A most interesting application of 
liquid crystals opens new avenues in 
science teaching. Sensitive liquid 
crystal panels made recently in the 
Holography Laboratory at Macquarie 
University detect and give a visual 
display of microwaves, so that 
microwave images and interference 
patterns can be evaluated directly on 
a screen. These liquid crystal screens 
can also detect ultrasonic waves. 
Figure 9 depicts an experimental 
set-up in the Holography Laboratory 
for displaying the interference 

pattern of 40KHz ultrasonic waves. 

Liquid crystals are capable of 
responding to all forms of 

electromagnetic radiation, in which 
capacity they are also capable of 
harmonic generation. For instance, if 
irradiated with infrared laser light at 
1.06uM (10,600 angstroms) 

wavelength, they will produce a third 
harmonic at 3,530 angstroms 
(ultraviolet), although at present 
only with low efficiency. If the 
technique can be developed to a 
more practical level of efficiency, an 
infrared to visible light converter 
would be possible. This would 

undoubtedly have many applications, 
particularly in the medical and 
military fields. 

In spite of all the information 
retrieval methods currently available 
to research scientists, there still 
seems to be much duplication and 
re-invention in scientific research, 
even on a basic level. One striking 
example is the discovery in 1966 that 
the principles of an early method of 
colour photography (Lippmann, 
1896) have applications in the field 
of holography. To some extent, a 
similar research cycle has occurred in 
the liquid crystals field. 

In fact, liquid crystals and the 
mesomorphic state with many of its 
physical properties have been known 
since the last century. One 
description was given by H. Reinitzer 
in 1888, followed by extensive 



Thermal “image " of a hand detected by a sensitive liquid crystal screen. 
The hand rested on a plastic top table for 15 seconds and the thermal 
print v.’as obtained three minutes later. 


12 


ELECTRON ICS Australia, February, 1971 





crystals 

by ELMAR LAISK MSc 

Lecturer in Physics at 
Macquarie University. 


research by O. Lehmann (from 
1890-1915), who wrote four books 
on liquid crystals describing their 
chemical, physical, optical and 
electrical properties. Later, his 
research was carried on by G. 
Friedel, J. Dreyer, H. Zocher, P. 
Chatelain and many others. 

At the present time, advanced 
research on liquid crystals is carried 
out in many laboratories all over the 
world. Perhaps best known of these 
are the Liquid Crystal Institute at 
Kent State University, USA; The 
Macro-molecular Institute at 
Freiburg University, Germany, the 
Research Centre on Macro-molecules 
at Strasbourg, France, the Chemistry 
Department at Hull University, and 
the Marconi Co, England; also 
NASA, Westinghouse, RCA and Bell 
Laboratories in the USA, and Seiko 
and the Electrical Communication 
Laboratory in Japan. 

A surprisingly large number of 
organic compounds exhibit a mobile 
crystalline form before becoming 
entirely liquid. , , . Usually, such a 
transition into the mesomorphic 
state occurs over a narrow 
temperature range of several degrees, 
and is noticeable only if insufficient 
heat is supplied during the melting 
phase. 

In the mesomorphic state the 
liquid crystals are optically very 
active: they rotate the plane of 
polarisation of light vigorously; they 
are doubly-refracting and exhibit 
strong dichroism, in which one of the 
polarised components of light is 
absorbed within the crystal but the 
other transmitted without loss. 
Dichroism is the operating principle 
in Polaroid glasses. The phenomenon 
of double refraction, well-known in 
calcite crystals, occurs when the 
speed of light within the crystal is 
different along the optic axis from 
that perpendicular to it. 

An important property of liquid 
crystals is that they rotate the plane 
of polarisation of incident light, in 
some cases by the enormous amount 
of 18,000 degrees, or 50 rotations, 
per mm. 

However, the most important 
property of liquid crystals, in respect 
of their applications, is their selective 
light scattering ability. The variations 
in molecular arrangement from place 
to place within a layer creates a 
varying refractive index and regions 
of optical discontinuities which give 
rise to iridescent colours appearing in 
either reflected or transmitted light. 



Double exposure photograph demonstrating the two states of liquid 
crystal. Normally transparent, a pattern is displayed when a low voltage 
is applied between opposite faces. 
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Figure 1. Mesomorphic phase of 
liquid crystals, between the solid 
and liquid state. 


Figure 3. Helical arrangement of 
cholesteric liquid crystal mole¬ 
cules. (Oseen.) 
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STRUCTURE ORDERED, PARALLEL OR DERED,TWISTED ORDERED,LAYERS 
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Figure 2. Nematic, cholesteric , and smectic liquid crystals. 
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sub-miniature 

switches 



TOGGLE, "Accident 
Proof" lever lock. 
SPDT, DPDT, 3PDT, 
4PDT. 


SEE-SAW, built in 
surround. SPDT. 


ROTARY, 1 Pole — 8 
Position to 4 Pole — 
2 Position with 
adjustable stops. 



0 S »22* 0 

AC IGA 

N \ N 

MT NO 47S2W 
MHON MIM6NI 

» I NO CO. ITO ■ 

I I 


PUSH BUTTON, 
alternate or 
momentary action. 


TOGGLE, "Water 
Proof", Centre-off 
& Alternate actions. 
SPDT, DPDT. 


TOGGLE, Centre- 
Off, Alt., Mom., 
SPDT, DPDT, 3PDT, 
4 P DT, Coloured 
caps. 


TOGGLE, La 
Lever. SPDT. 


o S*-2061 O 
V. ACM M 
PAT. Na 5 «07C03 


PUSH BUTTON, 
Alternate or 
momentary action. 
SPDT, DPDT, 
Coloured buttons. 


PADDLE, Coloured 
Levers, SPDT, 


All switches shown actual size and EX STOCK. 


i 

| Please forward the latest edition 
| of your switch catalogue. 

■ 

■ 

! NAME: .... 

■ 

■ 

■ 

| COMPANY:.... 

| ADDRESS: .. 

!..—------. p c - 

■ 

w............................. 


IRH Components 
Pty. Limited 

The Crescent, 

Kingsgrove, 

N.S.W. 2208, 
Phone:50-0111 


THE COMPONENT DIVISION 
OF IRH INDUSTRIES LIMITED 




87000/5HP 


All these properties depend quite 
selectively on the temperature within 
the mesomorphic range, or on the 
applied voltage. A thin layer of liquid 
crystals will display over a narrow 
temperature range, say 2°C, a whole 
spectrum of colours from red to 
violet, so sensitively, that 
temperature differences as small as 
0.01°C can be detected. Some liquid 
crystals also change colour when 
exposed to specific gases and 
vapours. This change of colour may 
be reversible or permanent, 
depending on whether the gas 
dissolves in or reacts chemically with 
the liquid crystal. 

Most liquid crystal molecules have 
a flat elongated shape. In the purely 
liquid state they are randomly 
oriented. In the mesomorphic phase 
they tend to assemble parallel to 
their long axes. According to the 
degree of order, they are classified 
nematic, cholesteric or smectic, as 
shown in figure 2. 

In nematic (= threadlike) liquid 
crystals the molecules assemble with 
their long axes parallel, but do not 
form layers. Usually, the direction of 
local parallelism varies continuously 
throughout the bulk material. 
However, nematic crystal can be 
uniformly aligned by electric and 
magnetic fields. In a magnetic field 
of 1-3 kilogauss the molecules align 
in the direction of the field. 

In cholesteric materials the 
molecules are oriented in layers. This 
arrangement is optically very active, 
because the direction of molecular 
orientation rotates helically as shown 
in figure 3. The pitch (p) of this 
rotation is between 0.2 and 10 
microns, and is highly 
temperature-dependent. 

If white light is incident parallel 
to the axis of rotation, then at 
wavelength X = pn, where n is the 

TABLE Is MOST COMMONLY USED LIQUID CRYSTALS, 

AND THEIR MESOMORPHIC TEMPERATURE RANGE 


Compounds Degrees 

(C) 


Butyl-p-(p-Ethoxyphenoxycarbonyl) 


phenyl Carbonate 

54-84 

p- (p-Butoxyphenyl)azo phenyl 
Butyl Carbonate 

75-100 

Anisylidene p-aminophenyl 
Acetate 

83-110 

p- p-Ethoxybenzylidene)amino 
phenyl Acetate 

106-126 

Cholesteric 


Cholesteryl Oleyl Carbonate 

Below 20° 

Cholesteryl Oleate 

17-50 

Cholesteryl 2-(2-Methoxyethoxy) 
ethyl Carbonate 

23-50 

Cholesteryl Geraryl Carbonate 

28-51 

Cholesteryl Nonanoate 

78-91 

Cholesteryl Laurate 

91-105 

Cholesteryl Propionate 

97-147 

Cholesteryl Benzoate 

150-178 


Smectic 

4'- p-Pentyloxycarbonyloxybenzyl- 

ideneQamino valerophenone 85-115 

Diethyl 4,4' -Azoxydibenzoate 114-123 

Diethyl p,p' -Azoxydicinnamate 136-265 

Lithium Myristate 240-330 
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directional refractive index, only one 
circularly polarised component is 
transmitted and the other totally 
reflected. The latter gives rise to 
iridescent colours, provided the 
transmitted light is absorbed in a 
dark background. 

Many cholesteric materials are 
compounds of cholesterol (1788), a 
fatty substance found in nerves, skin, 
brain and also in blood, where its 
excess may cause coronary occlusion. 
Figure 4 shows. the chemical 
structure of cholesterol. 

In smectic materials the molecules 
are oriented with their long axes 
parallel, and in layers, so that their 
flow is restricted in some direction. 
Three varieties of smectic liquid 
crystals are known, but their physical 
properties and application potential 
have not been investigated 
thoroughly. 

The non-symmetrical charge 
distribution in the elongated 
molecule of a nematic compound 
produces an electric dipole moment, 
which does not coincide with the 
molecular axis. In consequence, if 
the molecular dipole moments align 
in the direction of the electric field, 
the molecules themselves remain 



Figure 8. Visual display of microwave interference with liquid crystals 
in the holography laboratory at Macquarie University. The round 8in 
screen consists of a thin cholesteric liquid layer on a .00025in thick 
plastic sheet fMylar, Tedlar, etc), made slightly conductive, about 380 
ohms per square. Because of the high thermal conductivity of the 
screen, any air movement and heat radiation from the human body 
tends to confuse the microwave interference pattern. 


(21) (22) (24) (20) 



Figure 4. Chemical structure of cholesterol mole¬ 
cule, C^H^O. The numbers 1-27 denote the sites 
of carbon atoms, actually zig-zagging above and 
below the plane of the paper. Cholesterol does not 
assume a liquid crystal state, but many of its 
components do. 


INCIDENT LIGHT 



Figure 5. Nematic liquid crystal display panel. Layer 
thickness usually from 10 to 50uM. Capacitance, 
100-200pF per square cM. 


inclined to the field. As the electric 
field exceeds a certain threshold 
value, some molecules become 
ionised. The ions travelling in the 
direction of the field tend to change 
the molecular orientation, thereby 
forming swarms of small centres of 
turbulence of about 2-5 microns in 
diameter, which scatter light 
strongly. This phenomenon is termed 
“dynamic scattering”. The density 
of such scattering centres may be 
from 10 8 to 10 9 per cm 3 . 

In the practical operation of 
liquid crystal panels, several 
conditions must be fulfilled. Firstly, 
the temperature of the panel must be 
kept within the mesomorphic range 
of the compound. The thickness of 
the layer should be uniform and, 
also, the electrodes should not exert 
any pressure on the layer. Usually, 
this is achieved by using suitable 
spacers between the electrodes. 


Several versions of the nematic 
display panels are possible: 
transmissive, reflective and 
complementary, depending on the 
method of illumination and whether 
black or reflective backgrounds are 
employed with the liquid crystal 
layer. 

Electrically, a liquid crystals panel 
represents a parallel plate capacitor 
with dielectric constant from 2.5 to 
4 at room temperature. The 
resistivity of the layer may be from 
1M£2 to 1000MS2, so that the power 
required to operate these devices 
may be less than 10 microwatts per 
cm or 100 erg.cm . However, these 
are average electrical parameters only 
and depend greatly on the 
temperature, chemical composition 
and purity. 

The response time of nematic 
devices is from 9.5 to 5mS 


(milliseconds) and the decay or 
relaxation time about 150mS, even 
more when operated near the lower 
threshold temperature. The response 
time shortens in AC or pulse 
operation. 

The nematic devices are 
essentially light switching devices 
without any colour selectivity. 
However, colour effects can be 
incorporated by adding a small 
percentage of either pleochroic 
(dichroic) or photochromic dyes to 
the nematic material. 

The molecules in pleochroic dyes 
exhibit selective absorption 
depending on their orientation and 
the polarisation of the incident light. 
As the pleochroic molecules become 
strongly attached to the nematic 
molecules (“guest-host system”), 
they will follow the orientation of 
the nematic molecules in the electric 
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The latest from 


OUAD 

- 4 n. _I T_I_ 


* Registered Trade Mark 


final touch to perfection... 



QUAD AM3 TUNER 

A new criterion of excellence in AM Broadcast reception has arrived! 
The Quad AM3. It is a self-powered unit, primarily intended for use with 
the Quad 33/303 Amplifier, but may be used with other amplifiers. The 
AM3 Tuner is styled to match the Quad 33/303 units, incorporating 3 
wave length coverage, wide/narrow/selectivity switch, luminous ribbon 
tuning indicator and adjacent channel whistle filter. 

Tuning range: Medium Wave: 510-1620kHz (588-185 m). Short Wave 1: 2.2 
— 6.6Mhz (136-45 m). Short Wave 2: 5. — 18.5MHz (52 — 16.2 m). Output 
Level: lOOmV (Nominal for 30% modulation). Filter Rejection frequency; 
10kHz. Dimensions: Width, 10*4". Height, 3 5 /s". Depth, 8". 



Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 

49-51 York Street, SYDNEY. Telephone 29 1571 


field, thus producing colour effects 
by selective absorption. 

The photochromic dyes consist of 
molecules having two quantum 
mechanically stable ground states. 
They change their spectral 
absorption, hence colour, with 
different wavelengths of incident 
light. The colour can be erased by 
infrared radiation or with an electric 
field. 

However, the switching effects in 
nematic materials can be made 
permanent when about 5-15 per cent 
of cholesteric material, for instance 
cholesteryl nonanoate or benzoate, is 
mixed to the nematic compound. In 
such a liquid crystal layer, a pattern 
once imposed disperses slowly after 
the removal of the field or radiation. 
A storage of information of from 5 
minutes up to several days has been 
achieved in this manner. A variety of 
experimental memory devices have 
already been built and 

evaluated, , , , but are not yet 
commercially available. 

Cholesteric materials exhibit a 
remarkable combination of 
properties, such as selective 

reflection and transmission, 

birefringence, circular dichroism, and 
optical rotation, which very 

sensitively depend on temperature 
and incident radiation, to some 
extent on pressure (shear) and also 
on the presence of organic gases and 
vapours, as shown in figures 6 and 7. 

For a given cholesterol derivative, 
these properties are unambiguously 
fixed and reproducible; for instance 
the temperatures at which each 
spectral colour appears. However, 
when two cholesteric compounds are 
mixed, the new colour temperatures 
are predictable from the mass ratio 
of the components in the mixture. 
Thus it is possible to scan a wide 
range of temperatures with a set of 
sensitive thermal indicators each of 
which produces a colour change of 
10 angstroms per 0.01°C. Thermal 
mapping of skin temperature for 
medical diagnosis purposes has been 
successful by this method, expecially 
locating veins and observing internal' 
lesions. 

Cholesteric materials, in the form 
of tape or spray, are already in use in 
non-destructive testing, for locating 
small temperature gradients due to 
cavities, flaws, cracks and 
inhomogeneities. 

Usually, a Mylar, Tedlar or Melanex 
plastic sheet about 0.00025” to 
0.001” thick is stretched on a frame. 
One side of the sheet should be 
sprayed with flat black paint in order 
to absorb any unscattered light. The 
other side of the sheet is covered 
with a thin layer of cholesteric 
material dissolved in 60/80 petrol 
ether (20 per cent solution by 
weight). 

A screen coated with suitable 
cholesteric material can detect 
electromagnetic radiation, provided 
the energy density is sufficient for 
producing thermal effects. Figure 8 
shows a set-up at Macquarie 
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University for visualising X-band 
microwaves. Another * type of 
material is preferable for visually 
displaying the interference pattern of 
ultrasonic waves, as shown in figure 
9. 



1 


2 3 



Figure 6. Optical effects in cholesteric materials. 
The colour of scattered light depends on (1) 
temperature (2) mechanical shear stress and (3) the 
presence of other chemicals. 


Figure 9. Two transducers (foreground) transmit 
several watts of ultrasonic (40KHz) energy. The 
interference pattern on the circular screen is due to 
both thermal and vibrational effects. 


Cholesteric materials are quite 
sensitive to shear stress, some 
considerably more than others. As J. 
L. Fergason points out, shear stress 
occurs across the axis of the 
cholesteric helix and distorts the 
periodicity while the temperature 
change affects the pitch of the helix. 

In fact, for the detection of 
ultrasonic waves, both the stress and 
thermal effects contribute to the 
optical effect. In general, many of 
the above characteristics can be 
combined for producing a liquid 
crystal device with a specific 
response. 

Several electronics firms, among 
the first RCA and ECL in Japan, 
have designed electronic clocks using 
liquid crystal digital displays and no 
moving parts. 

J. A. Van Raalte in the RCA 
David Samoff Laboratories has 
designed a flat TV screen with liquid 
crystals. The resolution obtainable 
with the exploratory design was 
about one-third of that of the 
62 5-line standard. On the other 
hand, an instant storage of any 
picture up to 30 min could be 
achieved. 

Another promising application of 
liquid crystals, as a holographic 
material, is also being investigated at 
Macquarie University. In other 
laboratories a resolution from 50-100 
lines per mm has been achieved, and 
a resolution of 1000 lines per mm 
predicted. The latter figure is the 
minimum pre-requisite for building a 
three-dimensional holographic TV 
receiver. 

Quantum-mechanically, the least 
interaction energy for changing 
energy states of liquid crystal 
molecules is of the order of 0.01 
picowatts per cm (10 ergs per 
cm ), which is about 10 less than 
the energy required for the most 
sensitive photographic material. At 
this energy level, the liquid crystal 
layer can interact with the magnetic 
field component of light, whereas the 
photographic emulsion reacts to the 
electric components. This would 


open a new avenue for producing 
white light holograms. 

The velocity of propagation of 
light in the nematic liquid crystal is 
maximum in the direction of the 
long axis (= optic axis) of the 
molecules, and minimum 
perpendicular to it, due to a large 
difference in refractive indices, 0.2 or 
more. In consequence, any light 
beam at inclined incidence splits into 
two components which propagate at 
different speeds, producing 
double-refraction and a 
perpendicular polarisation between 
both beams. 

Nematic crystals will also strongly 
polarise light, by absorbing in either 
the parallel or perpendicular plane to 
the optic axis (dichroism). The 
direction of absorption varies with 
the type of liquid crystal involved. 
Additionally, as previously 
explained, they rotate the plane of 
polarisation of light. 

Many nematic liquid crystals are 
transparent in thin layers of about 10 
to 50uM. Such layers can be 
sandwiched between two glass plates 
coated with transparent tin oxide 
electrodes. If a direct or alternating 
voltage is applied to these electrodes, 
the liquid crystal layer becomes 
opaque, with a milky appearance. 
The required field is from 3KV to 
7KV per cm, depending on the 
material. The effect is reversible and 
can be recycled without any 
accompanying chemical change. 

The source of this effect is, 
essentially, obliquity of molecular 
and electrical axis of the liquid 
crystal molecule. 

The tin oxide coating on one of 
the electrodes can be partly etched 
away to form a non-conductive sign 
or pattern. If a voltage is now applied 
between the electrodes, the liquid 
crystal layer opposite the 
non-conductive pattern remains 
clear, elsewhere it becomes opaque, 
as shown in figure 5. Against a dark 
background, a black pattern appears 
on the white surface; or vice versa, if 
the electrode is etched as a negative. 



Figure 1. Reflection of spectral 
colours of incident white light 
from cholesteric liquid as a 
function of the angle of inci¬ 
dence. (Fergason.) 

The contrast may vary from 5:1 at 
the threshold voltage (4 to 8V) up to 
20:1 at the saturation voltage (60 to 
80V). 

The application of liquid crystal 
materials to a large variety of 
electronic and other devices is now 
being explored vigorously. Many of 
these devices are not practical yet, 
especially as the cholesterol 
compounds deteriorate slowly when 
exposed to the air. Ultraviolet light 
accelerates this process. Any active 
impurities, especially 
polyunsaturated substances, react 
with the cholesterol compounds and 
hence degrade its performance. 

However, many of these 
drawbacks have already been 
overcome. For instance, National 
Cash Register Co now markets 
microscopic sealed spheres of liquid 
crystals for nondestructive testing 
purposes. 

Since 1965, three international 
conferences have been held on liquid 
crystals; the first and the second in 
the Liquid Crystal Institute at the 
Kent State University, Ohio; and the 
third one in Fritz-Haber Institute at 
Max Planck Society in Berlin on 
(Continued on page 174) 
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Weather Maps in 


Seconds 


In the past, weather forecasters had difficulty acquiring 
sufficient data, rapidly enough, to be of real use. Modern 
communications can collect a great deal of data very 
rapidly, but this only shifts the problem one stage further 
along the line. The difficulty now is to process all the data 
before they become out of date. 


l 

The answer appears to be the use of 
suitably programmed computers feeding 
automatic printout devices. Thus 
barometric pressure readings, for example, 
fed into a central point from all over a 
continent, can be presented directly as 
isobar patterns superimposed on a map. 

Given a suitable computer program, 
the main limitation as to how rapidly 
these can be drawn is the speed with 
which the plotter mechanism can 
function. Until now, most plotters have 
used a single stylus which moved across 
the chart at right angles to the direction of 
paper movement. Data in the computer 
were fed to the stylus sequentially, the 
latter marking the paper appropriately at 
each point in the line, according to the 
data in the computer. 

Quite apart from the mechanical 


limitations of the plotter mechanisms, and 
the tendency for some styli to clog or 
otherwise malfunction, the process was 
still relatively slow. A typical weather map 
might take 15 minutes to produce. 

Now a new kind of plotter has been 
developed by an American company, 
Varian Associates. Known as the Statos-5 
Digital Printer/plotter, Model 514, it is an 
electrostatic printer which works at the 
rate of 800,000 plot points per second - 
faster than most computer outputs. 

Instead of a single stylus, the new 
printer has 1400 styli spread across a Min 
wide chart - or 100 styli to the inch. Thus 
the rate at which a complete line of 
information can be drawn across the chart 
is dependent almost entirely on the speed 
at which it can be delivered to the styli 
from the computer. 


The new instrument, which features 
variable paper transport speeds, can plot 
and , print electrostatically a complete 
weather map in seconds, without the 
troublesome skipping and smearing of 
slower pen-and-ink plotters, which require 
constant checking to be sure valuable 
information hasn’t been lost or 
obliterated. 

The Statos-5 can be interfaced with the 
computer to print its own chart paper, 
time bars, etc, thereby greatly reducing 
dimensional instability errors or 
misalignment of pre-printed paper. The 
computer’s core memory directs the 
Statos-5 to print its own references such as 
basic ocean shorelines, geographic 
boundaries, grid lines, etc. 

This basic geographic information is 
stored on a drum memory and fed to the 
chart at the same time Statos-5 starts its 
plot. Grids and other reference lines are 
printed by alternating styli, so that these 
lines appear grey underneath the solid 
contour lines of the weather data. In 
addition, the system prints its own 
alphanumeric annotations on the chart. 

The Statos-5 holds digital plotting 
accuracy down to an extraordinary 0.1% 
and, except tor the paper transport 
mechanism, is entirely solid-state and 
maintenance free. 



A typical weather map. produced by the computer. The entire diagram 
- isobars, continental outline, boundaries, alphanumeric annotations, 
grid lines etc - was produced in a few seconds. 


The paper transport system uses an 
incremental drive stepping motor to 
advance the paper synchronously at 
selectable speeds of 1, 2, or 4 
inches/second, or asynchronously at 
selectable increments of 0.005 
inches/second with a maximum rate of 
100 steps/second. 

A toner solution contained in the 
instrument applies carbon particles to the 
charged area of the paper (ie, after it has 
passed under the styli) by means of a 
patented vacum-controlled system which 
clears itself without spilling whenever the 
instrument is stopped or opened. This 
precludes clogging or periodic checking of 
the mechanism. A colloidal suspension of 
carbon particles circulates in a 
nonflammable carrier fluid; a 
semi-automatic replenishing feature 
maintains the proper fluid-particle 
balance. The emerging hard copy is dry to 
the touch and has excellent reproduction 
and archival qualities. 

A major user of the system is the US 
Navy. Weather data inputs are received 
from the Navy’s world-wide 
Environmental Data Network (NEDN) and 
the Air Force’s Automated Weather 
Network (AWN). Meteorological 
information is received from almost every 
nation, including the Soviet Union and 
Communist China. 

From the NEDN and AWN come all 
weather and oceanographic data, which are 
then recorded and processed by two high 
capacity computers. These then operate 
the printer/plotter when a weather 
product is requested. 

Typical customers tor these weather 
products are ships at sea, the Dept of 
Defence, other military services, the entire 
Navy environmental data network, and 
Naval Air Stations. Distribution is by data 
communication links. 

The Statos-5 is fast enough to keep 
within two or three grid rows behind the 
computer’s interpolated data. This reduces 
the time lag between completion of 
analysis of the data by the computer and 
display of a map. ■ 
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SAVE DOLLARS ON ALL THESE 
QUALITY HI-FI PRODUCTS AT 
ENCEL'S UNBEATABLE LOW PRICES! 


You can't go past Encel, 

Australia's greatest hi-fi centres, 
for all your audio and stereo 
needs. You've Australia's biggest 
selection to choose from, all at 
the lowest prices in the business. 
Encel always offers top value 
and the best service, too. 

Call in or write today. 


P.M.L. D42 DYNAMIC 
HEADPHONES 

Made to the most exacting 
professional standards for both 
stereo and mono sound. 

30-20,000 Hz; power 0.3mW normal 
listening. Weight 6 * 20 z. Ask for 
the special Encel Price. 


LESA PRF6 AUTO TURNTABLE 

Precision engineered unit described 
by American High Fidelity 
magazine as “a superb automatic 
turntable that performs admirably 
and Is a joy to ute, both as 
an auto and manual unit." 

Encel Price $139.00* 



LUX 5Q 507 AMPLIFIER 

Australian Hi-Fi magazine 
currently reviewing this outstanding 
units says, "We recommend this as 
the amplifier for the person who wants 
superlative performance with 
flexibility and power beyond that 
normally contemplated In a high 
fidelity amplifier." Encel Price $350.00* 


LUX SQ 503 AMPLIFIER 

Stablemate of the SQ 507 and built 
to the same exacting electronic 
standards, but with lower power 
output—RMS 60 watts total 
compared with RMS 120 watts total 
for the SQ 507. Encel Price $269.00. 


P.M.L. EC 71 

CONDENSER 

MICROPHONE 

A miniature transistorised unit, used 
in broadcasting studios. Uni¬ 
directional, cardioid type. Weight 
1 Uoz. Ask for the special Encel 
Price * 


PLANET MG300 P.A. 
AMPLIFIER 

A proven high quality performer In 
commercial, Industrial and school 
Installations. 30 watts RMS at low 
distortion. 30-15,000 Hz plus-mln.us 
2 dB. 8 , 16 and 250 ohm output, 
plus 70V line. Two mike Inputs 
plus turntable, tuner and tape 
inputs. Bass and treble controls. 
Encel Price $76.50. 



GRACE G840 TONEARM 

This superb unit is specially 
shaped and tapered for torsional and 
resonant stability. Fully compensated 
for side thrust. Ultra-IIghtwelgJit head 
shell accepts all standard 
^in mounting cartridges. In-built 
oil-damped lift and lower 
control. Encel Price $49.50. 


GRACE F8C CARTRIDGE 

A top-ranked magnetic cartridge with 
replaceable diamond stylus. 

Virtually flat frequency response. 

One of the finest units 

available today. Encel Price $49.50* 


GRACE F8L CARTRIDGE 

This lower-priced magnetic unit 
has only nominally lower 
performance in most areas than 
the F 8 C. Replaceable elliptical diamond 
stylus. Encel Price $39.50.* 


GRACE PM-1 STYLUS 
PRESSURE GAUGE! 

A "must" for accurate maintenance of 
correct stylus pressures. 

9imple and quick to operate. 

Encel Price $6.50. 




LUSTRE ST 510D TONEARM 

A high precision universal arm 
tvhich will accept all standard 
mounting cartridges. Oil-damped 
cueing lift. Encel Price $24.50* 


in 



STAX SR-3 STEREO 
HEADPHONES 

World's finest electrostatic 
headset. Extract from Australian 
Hi-Fi review states — "We performed 
comDarlson tests between Stax 
headphones and our monitor speaker 
and decided our monitor will have to go. 
These headphones offer a 
performance which, while not perfection, 
is the nearest thing to it which 
we have yet experienced In 
either speaker or headphones." 

Encel Price $76.50* 

THORN ATLAS TAPEDECKS 

Two track, Z 3 a ips, 5Vin reel 
capacity. Ideal for hobbyists, or for 
improving performance of your 
old recorder. Encel Price $20.00. 

Also available In 4-track design 
at $24.00. 

ONKYO FR8A SPEAKERS 

Power handling capacity 16 watts 
from 8 in cone. Flux density 
11,000 gauss. Total flux 112,000 
Maxwells. Encel Price $24.50. 


NOTE: 

All prices quoted above 
Include sales tax. 

Write for full Information on 
all these Items. 

Reviews available on all items marked < 




Wl 
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mm 


Melbourne; 431 bridge Road, 

Richmond, Victoria, 3121. 

Tel. 42 3762. 

Sydney: Ground Floor. 2SM Building, 

257 Clarence Street, 

Sydney, N.S.W., 2000. 

Tel. 29 4563, 29 4564. 

• Australia's Greatest Hi-Fi Centres. 

• Trade-ins accepted. • Terms available. 

• Mall Orders throughout Australia. 
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|THE 
SAFE 
ONE 


1 THE COMPONENT DIVISION 
'of IRH INDUSTRIES LIMITED 

N18002/3 


Low-cost metal glaze resistor with per¬ 
formance charactistics superior 
to Mil-R-22684 

★ Long-term stability 

★ Thick-film reliability 

★ Generous power safety 
factor 

★ Fully insulated 
moulded body 

Diamo 
spiralled metal 
glaze element 


Ceramic substrate 


Plated-on copper 
end cap 

High temperature 


soldered 


termination 


IRC, the developer of Metal Glaze, now 
offers a new, low-cost, moulded Metal 
Glaze resistor, value engineered for opti¬ 
mum precision and reliability. 

The thick-film Metal Glaze resistance 
element, 100 times thicker than con¬ 
ventional films, defies catastrophic 
failure, withstands high temperatures 
and high overloads, and is impervious to 
environmental extremes. Its fully insulated 
moulded body resists solvents, corrosion 
and mechanical stresses and has a dielectric 
strength of 500 VRMS. 

Load life stability is excellent. Resistance change 
is typically less than .5% after 1000 hours, 

—four times better than Mil-R-22684 speci¬ 
fication allowance. 


IRH Components 
Pty. Limited 

The Crescent, Kingsgrove, 
N.S.W. 2208. Phone: 50-0111 

INTERSTATE TELEPHONES 
MELB. VIC. 44.S021 
HOB. TAS. 34.2811 
LAUN. TAS. 22.844 
PERTH W.A. 8.2271 
ADEL. S.A. 23.1971 
BRIS. OLD. 211933 
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TRACKING AND DATA 
ACQUISITION 



Most readers are aware that space activities involve extensive 
communications facilities, but not all realise just how extensive the 
facilities really are. This article outlines the world-wide network 
operated by NASA through its Office of Tracking and Data 
Acquisition, identified by the initials OTDA. 


The Office of Tracking and Data 
Acquisition is NASA’s eyes and ears, and 
its memory. OTDA provides the electronic 
pipelines, from all points around the 
Earth, for flights at great distances and 
small. 

Networks of ground stations and air- 
and sea-borne equipment provide precision 
tracking, communication and data 
collection. As a major counterpart to 
other elements of NASA and US and 
foreign space interests, the OTDA program 
has its own staff, funds, installations and 
equipment. 

OTDA serves an endless variety of 
experiments in the air and space, because 
the research and development programs of 
NASA, by their nature, constantly change 
in volume, scope and purpose and no two 
projects are alike. This work is broadly 
classified and organised to deliver 
information to and from every experiment 
conducted anywhere that NASA’s flights 
go. OTDA’s broad task categories are as 
follows: 

• Deep space flights requiring continuous 
precision tracking to the distant planets. 
Such probes as Mariner, Pioneer and 
Viking must be followed at distances 
measured in millions and hundreds of 
millions of miles and involving extremely 
weak signals. 

• Unmanned Earth satellites involve 
many spacecraft in all kinds of orbits as 


far out as a few thousand miles and take 
large amounts of data. Because they travel 
near Earth horizons their coverage requires 
many ground stations. 

• The manned flights begin in Earth 
orbit and terminate in a period of days, 
but they require a combination of precise 
tracking, reliable “man rated” voice 
communication at great distances and a 
large volume of information, all in real 
time. 

• Many other projects demand a wide 
variety of specialised equipment and 
operations: Aeronautical research; aerial 
survey or support; research aircraft; free 
balloons; radar and optical tracking and 
surveying; sounding rockets in brief 
suborbital flight. 

• Tying all NASA operations together, 
the communication lines carry a heavy 
load of traffic into the far places of the 
Earth. 

The functions of tracking and data 
acquisition involve many different tasks. 
In addition to tracking and telemetering 
data to the Earth, the network must 
provide crew voice communications, and 
command signals to operate the satellite 
systems; it must record, process and 
distribute the data obtained from space; 
test and verify its own systems; train its 
operations staff and control its own 
operations; determine trajectories and 
attitudes of flights; participate in different 


science experiments. 

Because the tracking operations require 
large, complex stations on foreign as well 
as US soil, NASA welcomes the 
opportunity for co-operative work on an 
international basis. Wherever located, the 
stations operate under agreements with 
the host country, are wholly or partly 
staffed by native talent and use indigenous 
scientists, engineers, and technicians, as far 
as possible. 

As research and development programs 
have grown, experiments have increased in 
complexity, quantity and volume. To 
quote one example, the flow of data from 
some 50 Earth satellites in orbit has more 
than doubled in the past five years, now 
amounting to more than 400 million data 
points, or measurements, every day. And 
more pours in constantly from deep space 
tests. 

OTDA has full responsibility for this 
flow of information to bring it to Earth, 
process and distribute it to the interested 
scientists and engineers. It finds its way to 
thousands of professors and students, 
laboratory workers and researchers in the 
US and overseas. The range of experiments 
is extremely broad and the information 
they seek may come in frequent short 
bursts or accumulate gradually over a long 
period of time. 

In one recent average month NASA’s 
STADAN satellite network supported 39 
active satellites carrying 270 experiments, 
of which 154 returned information. The 
data obtained, after processing to remove 
noise and other useless matter, filled some 
6,000 rolls of digital tape ready for 
computer use. 

Most of the data is distributed on 
ordinary one-half inch magnetic tapes, 
each about 2,500 feet long and carrying 
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CAPS means Cannon Authorised Plugs Specialist. CAPS means the 
best service in the business. And this is what Total Electronics 
gives you. Fast off-shelf delivery, with expert advice on each product. 
Total Electronics supply prototype and pre-production 
quantities on Cannon MSE circular environmental, EP and XLP 
audio and general purpose, D miniature rectangular, Coaxial, and 
K circular industrial connectors. Total has the connector 
you want. See them for Cannon connectors for any application. 


^CANNON 
© PLUGS 


Cannon Electric 

(Australia) Pty. Ltd. 

58 Cluden St., East Brighton, 
Vic., 3187. 928822. 
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Total Electronics 
239 Bay St., North Brighton 
Vic., 3186. 962891 
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computer-readable coded information. 
Each tape typically contains somewhat 
over two million information “bits”, or 
engineering data measurements. . 

The oldest working satellites are the 
Canadian Alouette 1, launched by NASA 
Sept 29, 1962, and OGO-1 (Orbiting 
Geophysical Observatory) in flight since 
Sept 5, 1964. One of the largest producers 
of data, OGO-5, with 27 experiments 
aboard, has filled some 40,000 digital 
tapes since launch on March 4, 1968. 

The various stations and networks 
integrate their work on flight projects as 
needs arise. Thus, the unmanned weather, 
applications, observatory and other 
scientific Earth satellites obtain 
considerable assistance from the Manned 
Space Flight Network. For the same 
reason, the Apollo flights are served by the 
Satellite and Deep Space networks. 

Large volume, integration, and 
complexity make tracking today far 
different from what it was at the start in 
1958. Then, the tasks of tracking and 
obtaining information were only 
advancements from the older concepts of 
aeronautical communication and traffic 
control. 

OTDA has constantly improved its 
systems and operations over the years to 
stay abreast of the experiments and 
programs it serves. The Minitrack, devised 
in 1957 for the Vanguard program, now 
forms only a small part of NASA’s global 
STADAN (Space Tracking and Data 
Acquisition Network). Operations are 
conducted with advanced computer 
methods and scientific equipment. 

Successful development of a 210-foot 
parabolic antenna in California - largest 
of its kind - has led to the construction of 
two identical antennas in Spain and 
Australia for the Deep Space Network 
(DSN). When completed, these will make 
up a new network delivering more than 
eight times the precision and distance 
capability of the 85-foot antenna for 
exploration in deep space. The new 
network will be ready in late 1973, in time 
to support the first unmanned flight to the 
planet Jupiter and an unmanned landing 
on Mars. 

Tracking support has been a major 
element of many NASA achievements, 
including: 

• The first mapping of the Moon by 
camera, the first landing by men on the 
lunar surface and the transmission of those 
historic events by television to uncounted 
hundreds of millions of people all over the 
Earth. 

• The first probes of the planets Mars 
and Venus and the first close-up photos of 
the planets, furnished to Earth by TV 
from distances over 30 million miles. 

• The first precision geographical survey 
of the Earth, with important corrections 
in maps of the Southern Hemisphere. 

• Successful experiments with the 
Einstein theory of relativity based on 
tracking exercises at distances over 250 
million miles. 

• Radio astronomy, gravitational and 
theoretical experiments with large tracking 
antennas. 

• Development and improvement of 
global weather and communication 
satellite systems, and experiments with 
passive radio satellites. 

• Flights with many thousands of 
scientific sounding rockets and rocket- and 
jet-powered aircraft. 

In the future, OTDA expects to 
develop relay satellites for more effective 
data acquisition, greater use of wideband 
communication, transmission in the 
X-band of the frequency spectrum, and 
improvement of other electronic systems 
to meet the constantly expanding needs of 



Canada's ISIS-1 satellite, launched 
last year by a US Thor-Delta 
rocket. Designed for ionosphere 
re search, ISIS-1 transmitted data 
back to 13 space stations in 
seven countries, including Aust¬ 
ralia. Powered by 11,200 solar 
cells and storage batteries, the 
vehicle included a tape recorder 
to store and release data on 
command. It carried two exten¬ 
dable antennas, 75ft and 240ft 
long. 

the space and aeronautical programs of the 
United States. 

Following are brief descriptions of the 
OTDA activities and their purposes: 

STADAN: The Space Tracking and Data 
Acquisition Network, or STADAN, has 
prime responsibility for communication 
with the unmanned scientific Earth 
satellites such as the observatory series, 
communications, applications, Earth 
resources, and weather projects of NASA, 
as well as orbiting vehicles launched for 
American and foreign interests. 

Most flights are within a few hundred 
miles of Earth, although some go into 
higher, Earth-synchronous (stationary) 
orbit and a few reach lunar distances. 

STADAN has a staff of about 1,500 
American and foreign engineers, 
technicians, maintenance, and 
administrative employees. Stations have 
fixed and mobile equipment, and most of 
them use the Minitrack interferometer 
system, which requires a small beacon on 
the spacecraft for precision orbit 
determination. Others have range and 
velocity instrumentation for very high 
orbits. Nearly all STADAN installations 


include Yagi arrays and 40-feet parabolic 
antennas and some have 85-foot dishes. 

NASA’s Goddard Space Flight Centre 
manages STADAN and the control centre 
located on Goddard’s home grounds at 
Greenbelt, Maryland. The stations are 
Fairbanks, Alaska; Rosman, NC; Fort 
Myers, Fla; Mojave, Calif; Winkfield, 
England; Tananarive, Madagascar; 
Johannesburg, South Africa; Canberra 
(Orroral Valley), Australia; Quito, 
Ecuador; and Santiago, Chile. 

DEEP SPACE NETWORK: The focus of 
the Deep Space Network (DSN) is the 
“void” of space, where unmanned 
scientific spacecraft such as Mariner, 
Pioneer, and Viking go for information on 
the solar system and the planets. 

Mariners have been tracked as far as 
250 million miles away from Earth by 
DSN. Deep space data is brought in real 
time to the Space Flight Operations 
Facility at Pasadena, Calif, headquarters of 
the Jet Propulsion Laboratory (JPL). That 
was the scene of the first mapping pictures 
of the Moon from Ranger, Surveyor, and 
Lunar Orbiter, and close-ups of Mars in 
1969. 

The complement of DSN is about 900 
persons, and the equipment is the basic 
85-foot parabolic antenna. New 210-foot 
antennas under construction at Madrid 
(Robledo de Chavela), Spain, and 
Canberra (Tidbinbilla), Australia, will 
duplicate the large dish operating at 
Goldstone, Calif. With these three stations 
located equidistant around the Earth, 
NASA can track continuously all flights 
above 10,000 miles while the Earth turns 
on its axis. 

In addition to Goldstone, Madrid, and 
Canberra, the network has stations at 
Johannesburg, South Africa; and 
Woomera, Australia; plus a six-foot 
antenna at Cape Kennedy for launch 
trajectory purposes. The DSN is managed 
for NASA by JPL under contract with the 
California Institute of Technology. 

MANNED SPACE FLIGHT NETWORK: 
All lines in the manned flight tracking 
system lead to the Mission Control Centre 
in Houston. From there, at the Manned 
Spacecraft Centre, the headline events of 
Apollo flights have emanated through 
television to viewers all over the Earth. 

The Mission Control Centre involves 
one of the world’s most modern computer 
operations. When the network is in full 
operation, MCC is the focal point of a 
flight operation involving thousands of 
persons, 11 tracking stations, the tracking 
ship Vanguard, and four tracking aircraft 
over the Pacific. This elaborate array 
constitutes the control link for all events 
of a major Apollo flight from the launch 
pad through travel to, around, and on the 
Moon, return to Earth, and recovery in the 
ocean. 

Most of the MSFN stations and 
Vanguard operate primarily for Earth 
orbit phases of Apollo flights, as they will 
in future Skylab manned space stations. 
The ALSEP experiment left on the Moon 
has been working continuously for more 
than a year. For distances over 10,000 
miles above Earth, the network places 
heaviest reliance on the stations at Madrid 
(Fresnedillas), Canberra (Honeysuckle 
Creek), and Goldstone for 24-hour-a-day 
communication. 

These facilities have 85-foot antennas, 
each with a second or “wing” antenna for 
tracking the separated Apollo spacecraft 
when the Command Module orbits the 
Moon while the Lunar Module lands there. 
For that “wing” role, the MSFN regularly 
uses 85-foot DSN antennas at Madrid, 
Goldstone and Canberra. 


ELECTRONICS Australia f February, 1971 


23 















big things 
come in small 
packages! 


Like the 10 
new Silicon 
Bi-mesar 
Power 
Transistors 
in aT05 


Fairchild’s new silicon power transistor range (all AY numbers) are the latest available in T05 
metal can packages. They are easy to mount with a minimum of heat sinking. Fairchild's 
patented big *Bi-mesar chip provides the ultimate in rugged reliability with extremely high 
power output (10 watts @ 25°C). 

The wide choice of product in the Fairchild power transistor range, plus its many other new 
features, offers you the widest possible design versatility. You'll see what we mean when you 
study the features: 

■ Low saturation voltage at high current. ■ High voltage-up to 100 volts BVcbo. h High cur¬ 
rent capability-up to 4 amps. ■ High Gain-min. 100 at 250 mA. ■ Low thermal resistance- 
17.5 °C.©/Jc . ■ High junction temperature-200°C. H Product numbers-NPN-AY8139, 
AY8140, AY8141, AY8142, AY8143, AY8144, PNP-AY9139, AY9140, AY9141, AY9142. 


metal can 
from Fairchild 


Fairchild’s 10 complementary power transistors are available with all the inherent advantages 
of local manufacture. There’s product on the shelf and preliminary data is available. 

For new products, new power, new specs, new AY numbers and the latest T05 package 
power transistor available in Australia, you can’t afford to go past Fairchild. Because 
Fairchild is closer to you! 


‘Fairchild Patented Process 



Melbourne 723 4131, Sydney 439 7508, Adelaide 37 7723, Auckland, N.Z. 57 9307 • • • Distributors. .... ^ ^ „ 

Melbourne — Radio Parts Group 329 7888, J. H. McGrath & Co. Pty. Ltd. 663 3731, Sydney — George Brown 420 Mt. Dandenong Road 

& Co. Pty. Ltd. 29 7031, Brisbane — Douglas Electronics Pty. Ltd!* 97 8222. Perth — Precision Electronics CROYDON Victoria 3136 

Pty.Ltd.-814900, Adelaide-General Accessories P/L 23 4022 Auckland,N.Z. —John Gilbert & Co.Pty.Ltd.3 0839 Australia pty. ltd. ’ qpn 
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SOLAR CELLS FOR DEEP SPACE 



In a series of tests devised to develop methods of protecting solar cells from 
''sunburn", engineers of the Boeing Company, in the USA, are using a chamber which 
simulates sunlight at six times the intensity experienced in near-Earth orbits. 

The Boeing work was carried out in a "six sun test chamber',' a vacuum 
chamber illuminated by a xenon lamp which quite accurately simulates the Sun's 
energy at the orbit of Mercury. The cells under test are fitted with cover glasses which 
either filter out various wavelengths of sunlight, or are partially reflecting. 

Solar cells are widely used to provide electric power for spacecraft, and in the 
near Earth orbits in which most spacecraft have operated till now, they can be directed 
continually towards the Sun without suffering damage from overheating. However, in 
1973 the USA will launch the Mariner Venus/Mercury spacecraft, whose course will 
swing it round Venus before it flies by Mercury. This course will bring the spacecraft 
closer to the Sun than any previoulsy launched by the USA. At the orbit of Mercury, 
the Sun's energy is six times greater than at the orbit of the Earth, and the object of 
the Boeing tests is to determine the best method of protecting the vital but delicate 
solar cells which will power the spacecraft's experiments. 

In the tests, performance of solar cells was checked over a temperature range 
extending from minus 40* to plus 320*F under controlled temperature conditions. To 
control temperature, cells were mounted on a plate through which coolant was 
pumped. Other tests were made in which the cells were allowed to reach their 
equilibrium temperature in the intense simulated sunlight to test the effectiveness of 
the filters. The highest temperature reached was 417*F, which was hot enough to melt 
the solder on the connecting wires. The coolest temperature was 284*F, using a filter 
which admitted only visible light. However, as solar cells operate best in the 
near-infrared region, output of the cell was low. The tests are continuing to determine 
the best compromises to adopt. 

In the picture, a Boeing engineer, wearing protective visor and hood for 
protection against the intense simulated sunlight, watches a test being conducted inside 
the vacuum chamber. 


MSFN also calls on the 210-foot 
Goldstone dish as needed, and may 
possibly use the 210’s in Spain and 
Australia when they are completed. 

All MSFN stations are on Unified 
S-band equipment, using either 30- or 
85-ft dish antennas to provide voice 
communication with astronauts, precision 
data on position, data acquisition of many 
kinds, all on one link. Selected stations 
also have C-band radars for tracking, 
separate from the S-band link. 

Goddard Space Flight Centre manages 
the MSFN and maintains a large computer 
complex for Apollo operations at 
Greenbelt. The mass of data, 
communications and command signals 
flow between Goddard and Houston by 
wideband microwave circuit. The MSFN 
staff totals some 1,600 US and foreign 
employees. 

In addition to the three major stations, 
MSFN has tracking facilities at Cape 
Kennedy, Fla; Corpus Christi, Tex; Guam; 
Kokee Park, Hawaii; Ascension Island; 
Carnarvon, Australia; Bermuda; and Las 
Palmas, Canary Islands. 

NASA COMMUNICATIONS NETWORK: 
The interconnection between all tracking 
operations, flight missions and ground 
centres totals some two million miles of 
telephone, microwave, radio and Earth 
satellite lines, undersea cable and special 
wideband circuitry. Operated almost 
entirely by commercial common carriers 
on contract; the combination - known as 
NASCOM - is rated the most reliable 
system in existence. 

Reliability is imperative because the 
success of complex and highly costly 
NASA missions depends on 
communications - sometimes involving 
the lives of flight crews. 

Goddard operates the integrated 
NASCOM system, serving communications 
needs throughout the global activities of 
the agency. NASCOM operations are 
computerised for maximum efficiency and 
effectiveness as well as reliability. 

Without doubt, NASCOM’s best 
known achievement was the TV coverage 
of man’s first steps on the Moon in Apollo 
11. NASCOM channelled that historic 
event through 210-foot antennas at 
Goldstone and Parkes, Australia, thence 
by satellite and landline to Houston for 
relay to US and foreign TV interests. 

Less known but more vital was 
NASCOM’s success in furnishing reliable 
communication to the crippled Apollo 13, 
when three astronauts were forced to 
abandon equipment in their Command 
Module. NASCOM took only a few hours 
to patch in special connections to the 
Parkes and Goldstone 210-foot antennas. 
In the emergency, they were able to 
maintain an adequate communication 
lifeline with the astronauts whose 
transmitter signal was weak because of 
reduced power. 

With a total complement of about 400 
US and foreign employees, NASCOM 
operates a system of major switching 
centres and subsidiary interconnections 
wherever NASA experiments go. The 
major switching points are located at 
Goddard, JPL, Cape Kennedy, Honolulu, 
Canberra, Madrid, and London. 

OTHER TRACKING ACTIVITIES: The 

work of tracking and obtaining data goes 
well beyond the global space networks. 
Hundreds of programs in aeronautical 
research, aerial survey, and in sounding 
rockets require support; another activity 
tracks with cameras. 

Nearly all sounding rockets fly from 
Wallops Station, on the Virginia coast. 
These small rockets usually splash down in 


the sea within minutes of launch, but the 
Station averages about 110 flights each 
year for US and foreign space science 
interests. In addition to the ground 
instrumentation, radar and optical 
equipment supporting this work, Wallops 
maintains mobile gear for special projects, 
some in international science. And a few 
rockets are launched from other US and 
foreign locations. 

Wallops trackers carried out an 
exceptionally large task in the spring of 
1970 by following the course of a Solar 
Eclipse, aiding science by obtaining data 
from 33 instrumented rockets which were 
sent aloft within a short period before, 
while, and after the Sun was totally 
blacked out by the Moon. 

NASA’s optical space tracking is 
performed on contract by the Smithsonian 
Astrophysical Observatory, Cambridge, 
Mass. SAO has a network of eight small 
stations located around the Earth. Their 
main purpose is to support Earth satellite 
programs, as required, with Baker-Nunn 
cameras, lasers, and other optical devices. 


NASA’s Flight Research Centre, 
Edwards, Calif, is the scene of most of the 
OTDA aeronautical tracking work. The 
500-mile High Range, from Edwards to 
Ely, Nev, provides telemetry, tracking, 
communication, and computing for a wide 
variety of aircraft. Originally built in 1959 
for the X-15 rocket-powered research 
plane, the* High Range today works 
actively with the supersonic transport 
research and other specialised aircraft. 

The most advanced program at 
Edwards is the Lifting Body research 
vehicle - N-2, HL-10, and X-24 - the 
forerunner of the Space Shuttle. The 
Lifting Body is actually an airplane 
without wings, has an aerodynamic shape 
suitable for space flight and for re-entering 
the Earth’s atmosphere and landing on the 
ground under full control of the pilot. 

Ground support is also provided to 
aeronautical projects conducted at other 
NASA laboratories and to specialised 
flights in other science and technology 
programs. ■ 
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This is the 



no-noise knob 


The new range of AWA stereo amplifiers and tuner amplifiers has been 
designed to solve the main problem in hi-fi reproduction— unwanted noise. 

You know what we mean; the background hiss that increases with volume. 

AWA engineers have been vitally concerned with unwanted noise in 
their research programme and, due to their complete new thinking in 
circuit design, noise is lessened as volume is increased. 



^ 1 









VOLUME 





So now when you turn up that volume knob you'll get clean sound 
without the hiss that other amplifiers give you. 

Ask your hi-fi dealer to let you hear the AWA range of no-noise 
amplifiers and tuner amplifiers. 


And compare them to the others. 



in electronics 
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TELEVISION LIGHTING TECHNIQUES INVADE 


The complex lighting requirements of television studios, particularly colour studios, 
and their need to create precise lighting levels at a moment’s notice, led to the 
development of control systems capable of memorising large numbers of pre-set 
lighting combinations. These techniques are now being adopted by the live theatre, 
bringing a smoothness of presentation not previously possible. 


Privileged lay visitors behind the 
theatrical scenes have always been 
fascinated by the seemingly elaborate 
machinery of stage lighting and by 
the non-stop ritual of its attendant 
electricians. Now — alas for show 
business romance — another tradition 
is threatened. In theatres all over the 
world the nightly back-stage drama 
among the banks of switches, levers, 
dials, faders and dimmers is being 
swept away by the silent activities of 
microcircuits and computer 
memories controlled by one operator 
seated comfortably before a small 
push-button console. 

The theatrical revolution — and it 
will be one — has already started. 
Recently many British and overseas 


theatrical lighting experts witnessed 
such a transformation in a series of 
demonstrations at Her Majesty’s 
Theatre, in London. It was produced 
by a new electronic control system, 
claimed by its British designer and 
manufacturer — Thorn Electrical 
Industries Ltd, Theatre* Lighting 
Division, - to be the most advanced 
and versatile, and yet the most easily 
operated, in existence. 

Guests watched the progress on 
stage of a series of changing lighting 
situations and effects, typical of 
those involved in an ambitious 
theatrical production. Normally, 
such operations would demand 
manual control of hundreds of 
dimmers and switches to handle the 


Storage cabinets holding the Q-File data processing and memory units. 
The magnetic memory can store up to 100 lighting patterns. 
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corresponding number of lighting 
circuits involved. But, during the 
demonstration, no such equipment 
was used. The whole series of lighting 
changes was controlled, with the aid 
of remote computer-type 
data-processing units, memory banks 
and compact thyristor dimmers, 
from a console panel about two feet 
square. 

The console operator, supplied 
with a list of lighting cues for the 
imaginary production, was able to 
initiate even the most ambitious 
changes and effects on stage by the 
finger-tip operation of one or two 
push-buttons as each cue became 
due. The distant electronic units did 
the rest — instantly, accurately, and 
silently. In a real production this 
schedule would have been designed, 
tested on stage, modified, re-tested 
and finally agreed on during 
rehearsals. It would then have been 
committed to the system’s infallible 
memory for instant recall and 
operation when required during the 
actual production. 

The system has been named 
Q-File, because it files (memorises) 
the lighting changes (cues) decided at 
rehearsals. It was first developed in a 
simpler form a year or so ago to meet 
the increasingly exacting lighting 
control requirements in British 
television studios at the onset of 
colour programs. Speed of action and 
ability to ensure accurate and 
repeatable colour values led to its 
adoption by nearly all the British 
television companies and to orders 
and inquiries from overseas. 

A range of theatrical systems has 
now been produced, capable of 
controlling from 80 to 390 lighting 
circuits with individual power ratings 
up to 10 kilowatts. In practice, each 
system ordered will be custom-built 
and installed to fit the exact 
requirements of the theatre 
concerned. 

Advanced electronics, employing 
semiconductors and modular 
sub-units with interchangeable 
printed-circuit cards, give high levels 
of compactness, reliability and 
versatility. The system’s “Brain”, the 
main functional element, can store 
all the details of an entire production 
lighting schedule - up to 100 
different lighting situations involving 
numerous combinations of 390 
lighting circuits and countless 
variations of brightness level. 

The central memory is connected 
to a “stage store” - which holds the 
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THE THEATRE 


by 

LUSCOMBE WHYTE 


data determining existing stage 
lighting at any time and directly 
controls the dimmer units - and also 
to a “pre-set store” with data on the 
follow-up lighting situation. Data can 
be exchanged as required, and those 
in any memory can be modified at 
any time from the console. These 
units are connected to other control 
and indicator circuits. 

The dimmers are designed to a 
very rigid specification. Individual 
dimmers are in plug-in modules, 
fitted into sockets in racks in the 
steel cabinets, which are ventilated 
by internal fans. 

A leading feature of Q-File is the 
elimination of moving parts and 
electro-mechanical devices (apart 
from the control panel push-buttons 
and fader controls). This results in 
silent, wear-less operation, increased 
speed and reliability, and long life. 

When a Q-File is used for actual 
theatrical productionns, it will be 
possible to compose a complete 
lighting schedule and store all the 
details in the course of one rehearsal, 
although many directors may prefer 
to take longer. The session will begin 
with the console operator pressing 
“select stage” and “set all circuits” 
buttons to obtain direct control of 
lights and establish a common 
brightness level. He or she will then 
start to build up the stage lighting 
position for the opening scene, 
selecting the circuits required by 
pressing numbered buttons in the 
“circuit controller” section of the 
panel and switching them on by 
means of an on/off button. 

Each light source will then be 
adjusted by a “circuit fader” lever 
until the production director is 
satisfied. The process of push-button 
selection and adjustment of circuits 
or groups of circuits will continue - 
with results instantly visible on the 
stage and the data accumulating in 
the “stage store” - until the required 
overall lighting situation for the 
scene is approved. The data are then 
transferred to the central memory.' 

This is done by choosing a 
suitable memory number from the 
100 available, registering it on the 
two rows of 0-9 numbered buttons in 
the “memory controller” panel 
section and pressing the “stage 
record” button. The data will then 
be held in the numbered memory 
until deliberately erased or modified. 

The next lighting situation is then 
composed and “memorised”. If this 
involves only minor changes in lights 



An operator at the Q-File control console. The console was located in 
the auditorium for the purpose of this demonstration. 



MEMORY CONTROLLER ftJX CONTROLLER 



ORCUrr CONTROLLER 



Numerical buttons control circuits (right) and memories (left). 


or brightness levels, the Scene 1 
lighting can be retained, modified 
where necessary, and then recorded 
in a second memory. For larger 
changes, the Scene 1 lighting is 
extinguished by a “cancel all 
circuits” button and the original 
process repeated to build up Scene 2. 

The system can control far more 
than total numbers and brightness 
levels of lights. For example, to 
represent stage conditions involving 
the gradual darkening of a room over 
20 minutes as daylight ebbs, the 
operator will first record the final 
lighting required to simulate night. 
He will then set “20 minutes” on a 
“fade duration” control which has a 
time range of 0-70 seconds, or 0-70 
minutes, as required. The result 
during the actual play will be a 
smooth, exactly timed 
stage-darkening, automatically 
started on-cue and ending with the 
predetermined “night” level. 

Countless other up-fading, 
down-fading and cross-fading (both 
together) combinations can be 
similarly pre-set. One of the novel 
capabilities of the system is double 
cross-fading - four separate fading 
actions, up and down, running 
simultaneously and at different 
speeds; no simple task for lighting 
operators using conventional 


equipment, no matter how 
experienced or how many pairs of 
hands are available. 

Recalling the whole series of 
lighting situations for an actual 
performance, or for another 
rehearsal, requires only one or two 
push-button actions at each cue. For 
a quick “switch action” change, 
pressure on a “cut” button will 
replace existing stage lighting with 
that in the next memory in less than 
one second. Changing by a fade 
action may merely involve pressing 
one or two more buttons. Digital 
indicators, on the console panel, 
display the code numbers of 
memories actually in use and 
awaiting use in the “pre-set store”; 
four others indicate numerically the 
progress of up- and down-fades. 

The operator is also kept 
informed of all lighting circuits and 
levels, whether actually in use or 
filed in any memory, by a mimic 
diagram at the top of the console. 

A brief description cannot include 
all the technical facilities and 
operational possibilities in the Q-File. 
In sum, however, they constitute a 
completely new system which the 
skilled director can employ to extend 
dramatic scope far beyond the limits 
possible with even the best of 
conventional schemes. ■ 
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Solid state calorimeter measures laser energy 


A device which can measure high-intensity, pulsed laser beam energies, developed in the USA by a 
National Bureau of Standards’ scientist, is said to be accurate and convenient to use. 


For some experiments it is 
necessary to simply and accurately 
measure the output energy of a 
solid-state laser. A physicist at the 
National Bureau of Standards, US 
Department of Commerce, has 
developed a portable calorimeter that 
provides measurements of laser 
energy accurate to within three per 
cent at energies up to 100 joules. The 
calorimeter was designed and 
developed by A. H. Neill Jr, of the 
NBS Institute for Materials Research, 
with support from the Strategic 
Technology Office of the Advanced 
Research Projects Agency. The 
compact device, measuring 14 x 6 x 
6 inches, and weighing about 501b, 
was fabricated by John A. Mitchell. 

Energy absorbed within the 
calorimeter is transformed into heat 
and measured by a series of 
thermocouples affixed both to the 
absorber and to a reference body 
kept at room temperature. The 
laser’s energy is determined by 


intercomparing a calibrated value of 
the calorimeter’s response with the 
response obtained from the laser 
beam being measured. The rise time 
absorption curve of the unknown 
laser, when replotted exponentially, 
can be extrapolated to time zero (the 
firing time) to give the response in 
microvolts. The calorimeter was 
calibrated, in microvolts per joule, 
by means of a laser whose output 
had been determined using the 
“standard” liquid calorimeter at NBS 
Boulder. 

The NBS calorimeter is divided 
into two major sections: the absorber 
and the heat sink. 

Absorber. The beam enters the 
absorber and is rendered divergent by 
reflection off the outside surface of a 
hollow, highly polished aluminium 
cone (the centre of the beam striking 
the apex); the reflected beam, having 
a substantially reduced energy 
density, is then absorbed in a 
black-walled aluminium cylinder 
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Schematic diagram of the NBS laser calorimeter. The laser beam 
enters from the right and is centred on the apex of the cone. The 
beam is reflected by the cone and is absorbed in the black-balled 
cylinder , into which the cone is a press fit. The leads connecting the 
hot and cold junctions of the thermocouples pass through a stainless 
steel thermal shield. The thermopile output leads pass to the outside 
through a connector on the far left wall. The stainless steel tube 
containing both the cone-cylinder and the heat sink is inserted in 
styrofoam and is encased in a portable aluminium housing. 
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surrounding the cone. The external 
surface of the cylinder is anodised to 
provide electrical isolation between 
15 thermocouples connected in series 
and attached to the cylinder at the 
base of its outside wall. This 
arrangement provides high sensitivity 
and reduces the amplifier 
requirements for recording the 
temperature rise generated by a 
single laser flash. The cone-cylinder 
configuration is suspended by nylon 
screws within a stainless steel tube 
that serves as a thermal shield. 

Cold thermocouple junctions are 
terminated on the anodised surface 
of the heat sink which is a hardened 
aluminium cylinder suspended by 
nylon screws within the same 
stainless steel tube as the 
cone-cylinder absorption apparatus. 
The heat sink is thermally isolated 
from the absorber by a stainless steel 
wall. Only a small hole through the 
isolation wall enables the 30 
thermocouple leads to pass from the 
heat sink to the cone-cylinder. The 
thermopile leads pass to the outside 
through a connector attached to the 
rear wall of the heat sink cavity. 

The entire stainless steel assembly, 
containing the absorber and heat 
sink, rests in styrofoam packing, 
encased within an aluminium frame. 

A measurement is taken by 
flashing one pulse of the laser beam 
into the calorimeter. Most of the 
beam is absorbed by the black 
coating of the cylinder whose 
temperature rise is sensed by the 
thermopile. The thermopile voltage is 
amplified by a microvolt amplifier 
and sent to an X-Y recorder to plot 
the voltage as a function of the time 
required for the calorimeter to reach 
a maximum temperature and then 
cool. Intercomparison of the 
described instrument with a 
“standard” liquid cell calorimeter at 
the NBS Boulder labs showed 
measurement deviations of less than 
2.8 per cent. No signs of damage or 
deterioration in the internal 
structures were observed on direct 
exposure up to 71.5 joule flashes. ■ 
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27 silicon semiconductors 
Full 20 watt music power rating 
Low distortion 

High overload capability pre-amplifier 
Printed circuit "self-checking 7 modular construction 
Highest quality components throughout 
Fully protected output circuit 


Distortion: Less than .2% at all power levels. 

Frequency Response: 

30 Hz — 50 Khz ± 3 db at full power. 
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IMPROVED GLASS FIBRES 
GUIDE LASER BEAMS 


Improved low-loss optical fibres for use in laser communication 
systems have been produced jointly by Nippon Electric Co and 
Nippon Glass Co in Japan. Called Selfoc, these fibres have much 
lower losses than similar materials announced about two years ago. 


The fibres’ low-loss characteristics stem 
from a continuous grading of the 
refraction index across the fibre radius. 
This gradation helps guide the light beam 
by reducing the amount of light lost 
through the fibres’ sides. The new fibres 
exhibit losses of about 100 to 300dB/KM 
at the 0.63-micron output of a 
helium-neon laser, compared with 
600dB/KM for earlier Fibres. 

Losses are quoted for helium-neon 
laser light, which often is used as a 
standard by laser workers. However, the 
glass fibre transmission line operates with 


much lower losses at long infrared 
wavelengths such as those generated by 
glass fibre and semiconductor lasers. The 
glass fibre laser operates at 1.06 microns, 
and semiconductor units operate in the 
region somewhat shorter than 0.9 micron, 
with exact wavelength depending on 
temperature. 

At these wavelengths, loss is only in 
the order of 50 to 150dB/KM. Nominal 
gain for a repeater would be about 30dB, 
so the best fibres now can be used with 
repeaters more than 0.5KM apart. 

The companies have lengthened 
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Low-loss glass fibres , with a graded index of refraction to guide light 
beams , can be used in a laser oscillator (above) or amplifier (below). 
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individual fibres from one metre to 20 
metres. Development is under way on 
fabricating longer fibres, with the 
250-metre length that is standard for 
communications cables as the goal. 

Experimental methods for joining 
fibres include simple butt joints, 
immersion of two ends in liquid having a 
similar index of refraction, coating the 
two ends with non-reflective coating, and 
insertion of a lens between the two ends. 

The companies also, have developed a 
continuous-wave glass laser oscillator that 
uses a similar fibre with about 4% 
neo-dymium doping. Output pulses of the 
glass fibre laser are shorter than those of 
other lasers, which should greatly increase 
system information transmission capacity. 

The laser’s configuration is similar to 
that used for other glass units. A 
neodymium-doped fibre and a krypton arc 
lamp pump source are located at the two 
foci of a surrounding elliptical mirror. The 
fibre has a diameter of 1.5 microns or less 
and a length of less than 40cm - typically 
about 10cm. Typical continuous power 
output is 3.5W at 1.06 microns. 

An amplifier for repeating the signal at 
the transmitted frequency also is being 
developed. It consists basically of the laser 
structure with mirrors replaced by lenses 
to inject energy into the amplifier and 
extract the signal at the output. 

There is a difficulty is using the new 
amplifier with semiconductor lasers, in 
which frequency is a sensitive function of 
temperature. Without temperature 
control, these lasers cannot be used as 
repeaters in a system with straight-through 
amplification at carrier frequency. 
Semiconductor lasers require repeaters 
that detect the incoming signal, regenerate 
it at baseband, and then use it to modulate 
another laser for further transmission. 
(“Electronics”, September 28, 1970). m 
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TELEVISION PROJECTION SYSTEM 

Large area projection-television displays have so far suffered from 
compromises of complexity, performance, and high cost. A sys¬ 
tem which may overcome these difficulties has been announced. 


Developed at the RCA Laboratories, 
Princeton, New Jersey, the new system has 
produced “off-the-air” TV displays for 
several hours on large screens with high 
intensities and good contrast. 

The heart of the new projection system 
is a “light valve”, developed by J. A. van 
Raaite of RCA (“Applied Optics”, vol 9, 
p 2225). The light valve consists of a thin 
metal film stretched over support grids, 
close to a glass substrate. The size of the 
metal film is 5cm x 5cm and it is only 0.2 
to 0.6 microns thick. It is supported across 
the glass substrate on a grid spaced at 70 
microns — this spacing produces standard 
television resolution in the final projected 
picture. Slots in the metal film across the 


grids break up the film into a mosaic of 
mirrors each of which can be deformed in 
proportion to the television signal. 

This structure is placed inside the face 
of a cathode-ray tube. The electron beam 
of the tube, whose intensity is modulated 
by the television signal, scans the metal 
film. The electron beam penetrates the 
metal film and deposits an electrostatic 
charge on the glass substrate. The 
consequent electrostatic attraction 
between metal film and glass deforms the 
film between the grids. This can be used to 
change the intensity of an external light 
source that is bounced off the reflecting 
film. The shape of the film corresponds to 
the television picture. 


To turn the deformation of the light 
valve into a TV picture, a schlieren optical 
system is used with a strong xenon light 
source projected on to the metal film 
through the front face of the cathode-ray 
tube. In the absence of a TV signal, light 
from the light valve is focused on to an 
opaque stop so that no light reaches the 
projection screen set on the other side of 
the stop. Whenever the electron beam 
ripples part of the film, the light incident 
on it is deflected through the stop and 
imaged as a bright spot on the screen. In 
this way a TV picture corresponding to 
the TV signal can be projected on to a 
large screen. 

The highest screen brightness and 
contrast is achieved by retaining the 
deformation caused by one scan of the 
screen until the next scan comes along: 
this means that for standard TV the 
deformation of the metal film must 
disappear in 1/30 second. This is done by 
heating the light valve structure to 50*0 so 
that the deposited electrostatic charge can 
leak away through the glass substrate at 
the right speed.) “New Scientists” 
November 5, 1970.) ■ 
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ST45 

with the “no noise” knob 



40 watts music power rating 

Silicon semiconductors throughout 

High efficiency class B output circuitry 

Absence of residual hum 

Wide band transformerless design 

Printed circuit 'self-checking' modular construction 

Twin tandem volume control 

High and low pass filters 

Headphone jack 

A TRUSTED NAME IN ELECTRONICS 

Distortion: Less than .1% at all power levels. 

Frequency Response: 

30 Hz — 30 Khz ± 1 db at full power. 
20 Hz — 100 Khz ± 3 db at full power. 
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SOLID STATE DEVICES CUT 
DOWN AIRCRAFT WIRING 


The growing problem of placing an intricate maze of electrical wiring 
within the limited space of an aircraft fuselage has given rise to a new 
line of thought — the replacement of conventional electro-mechanical 
contactors by solid state circuit breakers. 


At present, all power distribution 
switching is centralised on the crowded 
flight deck. In the Jumbo 747, for 
example, some 500 services can be 
switched from a massive bank of switches, 
each bacjced by a thermal circuit breaker 
sited on the flight deck. 

Each switch controls an individual 
power cable varying between 5 and 100 
amps capacity, and connecting the flight 
deck power bus-bar to the various services. 
By siting solid state circuit breakers right 
on the (oad, and grouping all adjacpnt 
loads on to a single local power bus, the 
power cabling requirements could be 
dramatically slashed. Then to operate a 
distant actuator, the local thyristor could 
bd triggered remotely over a single wire 
system down which all command signals 
are digitally multiplexed. 

That is the concept, and according to 
American companies who are most 
advanced in developing these ideas to 


reality the potential savings are enormous. 
In the US Navy’s A7 “Corsajr” 
carrier-based aircraft for example, it nas 
been estimated that the weight and 
volume of the electrical cabling and 
switching system could be slashed by ,45 
per cent. And in America’s supersonic 
transport two tons could be shaved off the 
weight of the proposed system. 

In the UK, the two leading companies 
in the field are Rotax and Plessey. Solid 
state devices have not yet been used in 
civil aircraft now in service, nor have they 
been proposed for the Concorde, the 
RAF’s multi-role combat aircraft, or the 


Jaguar. However, the Rotax group has 
proposed that solid state circuit breakers 
be used on the Concorde’s cyclic de-icing 
gear. 

In the USA, a lot of work has been 
done and is being done, but has not 
progressed beyond the development 
stages. Ling Temco Vaught have a contract 
to develop a one-off Corsair plane with 
solid state switching. North American 
Rockwell have proposed what will be the 
first of all solid state switching systems for 
their B.1A strategic strike aircraft. The 
firms interested in supplying devices on 
such schemes include International 
Rectifier in collaboration with Teledyne 
Westinghouse and Leech. 

International Rectifier began their 
collaborative work with Teledyne back in 
1960, and are now in a project specifically 
directed towards “an advanced electrical 
system for aircraft”. 

From the outset switching and control 


signalling were separated out. The solid 
state switches perform all the functions 
generally carried out by 
electro-mechanical switches, relays and 
circuit breakers. 

All signal sources provided digital 
outputs. For example, landing gear 
position switches and flap position 
indicators could all generate digital 
outputs. More generally, they might be 
used to sense controlling functions such as 
temperature, pressure or mechanical 
motion. Their outputs are individually fed 
into the control logic unit and here correct 
switching sequences are generated and 


command signals issued. 

All control logic would be engineered 
in ICs, the ICs high fan-out capability 
replacing the relays multi-pole capability. 
Thus a motor would receive a single 
command to run. 

Initially at least, all such signal sensors, 
such as mechanical position switches, 
would be all separately gathered together 
at the flight deck. 

But in the latest schemes now being 
proposed in the USA, information from all 
adjacent “state” indicators will be 
gathered together in a remote multiplexing 
input terminal. This is then linked to a 
Master Control Unit (MCU) on the flight 
deck over a single channel system. On 
command from the MCU the state of each 
sensor is transmitted serially to the 
controller. There, switching sequences 
stored in a non-destruct read-only memory 
translate this control information into a 
chain of instructions to the power solid 
state switches on the electrical distribution 
system. 

To minimise size, hybrid techniques 
were used and the result was a complete 
switching function packaged in a one inch 
cube. 

Bui the very compactness of the 
package increases the problems of getting 
rid of the heat. To overcome this, 
International Rectifier modified the 
process and geometry of their chips so 
that they could operate comfortably at a 
junction temperature of 175 degrees 
centigrade, instead of 125 degrees 
centigrade as in their commercial devices. 

Most solid state switches were built up 
from 200 ampere power logic triac chips 
but when a greater power handling 
capability was required, two power SCRs 
were used. It’s on these chips and their 
capacity to clear a big fault on the system 
that the success or failure of solid state 
systems must rest. The VC 10, for 
example, relies on four 40KVA alternators 
for its supply and so could involve fault 
currents upwards of 2,500 amps. 

Even bigger systems are on the way. 
The Galaxy has 60KVA sets and the B.l A 
will have four 90KVA sets. Presumably 
these systems would have to be split if 
fault levels are to be kept down. 

In the UK, it is not envisaged that 
systems engineers should start by replacing 
the main contactors on the system. The 
feeling is that solid state devices will be 
proved on secondary circuits, where fault 
levels are not so critical. It’s alsp pointed 
out that solid state devices will provide a 
much faster fault clearance time than can 
ever be obtained with thermal protective 
devices. This means that the entire 
protective system speed can be upgraded. 

But Teledyne are clear at least that 
malfunctions can be minimised by opting 
.for solid state devices. 

No doubt much safety and reliability 
data will patiently be built up before solid 
state devices become commonplace on 
aircraft systems. But already digital signal 
techniques have pioneered the way in the 
advanced multiplex sound system in the 
747. (“Electronics Weekly”, 25/11/70.) ■ 



Some idea of the size of the problem which solid state devices may 
help to overcome can be gained from this photograph, showing the 
maze of wiring leading to the flight deck of the Concorde. In all, some 
150 miles of wire will be required, using conventional techniques. 
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This is the 


with the “no noise” knob 


Fully integrated design 90 watt music rating 
34 silicon semiconductors 
Triple stage low distortion pre-amplifier 
Modular plug-in printed circuit 'self-checking' 


ST95 


construction __ 

VeryHowTlistortion and noise at all listening levels 
Power stage feedback over 40 db 'Loudness' control 
Handles all input levels without overload 



DIN input sockets 

High loudspeaker damping factor 

Power Output: 90 Watts IHFM at 1 Khz. 

A TRUSTED NAME IN ELECTRONICS Both channels g ohm load . 

Distortion: Less than .1% at all power levels. 

Frequency Response: 

30 Hz — 30 Khz dt 1 db at full power. 
20 Hz — 100 Khz ± 3 db at full power. 
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SCIENTIFIC AND 
INDUSTRIAL NEWS 


Ceramic stores image 

Bell Laboratories, in the USA, has produced a ferro-electric 
ceramic picture device, called a “ferpic”, which is capable of 
storing a black and white image for viewing with polarised light. 
The ferpic is a sandwich structure consisting of outer transparent 
electrodes, a photoconductive film and a thin plate of 
tine-grained ferro-electric ceramic. The structure is bonded to a 
transparent substrate which is tlexed to stretch the material. 
The ferpic is then ready to accept an image. 

A scanning laser beam records an image on the 
photoconductive film one element at a time as in a television 
picture. During this procedure a voltage is applied across the 
electrodes and removed when the recording is completed, leaving 
an image stored on the ceramic plate. The storage is effective for 
some time without electrical power. 

Viewing of the stored image is obtained by placing sheets of 
polarising material over the element or by projecting the image 
onto a conventional screen using polarised light. The image can 
be erased by applying a reverse potential across the electrodes. A 
high-resolution image can be stored, including half-tones, written 
text or printed matter. 

Poker machine security 

A prominent NSW registered club is to install an electronic 
security system that checks the legality of poker machine 
payouts and alerts club personnel if any machine connected to 
the system is being tampered with. Designed and manufactured 
by Natronics Pty Ltd, the compact data logging system requires 
no modification to an existing poker machine. 

When an event, such as a jackpot or illegal tampering, occurs 
in a machine, information in the form of pulses is fed into the 
data logger. The pulses are then interrogated to determine the 
type of event taking place. Lour events are identified and 
recorded by the system: normal jackpot, illegal jackpot, door 


opened and door closed. For example, immediately an illegal 
jackpot occurs, there is a printout of the type and time of the 
event and the number of the machine. At the same time an alarm 
buzzer will attract the attention of a club official. 

Apart from recording the time of the event of a jackpot, the 
printer can be used by the club for payout analyses, provide an 
accurate and permanent record of jackpots, and offers a 
cross-correlation with club records. (Natronics Pty Ltd, The 
Crescent, Kingsgrove, NSW 2208.) 

Lunar water process 

Ten employees of NASA’s Manned Spacecraft Centre in 
Houston have applied for a joint patent on a simple and practical 
device and process for recovering water and its constituent 
elements, hydrogen and oxygen, from lunar soil. The device is 
based on a chemical process using hydrogen and solar energy to 
reduce oxides containing iron, which are constituents of lunar soil, 
to produce water vapour which can, in turn, be electrolysed to 
yield oxygen and hydrogen. 

Samples of lunar material returned by Apollo astronauts 
contain significant proportions of an iron-titanium oxide called 
ilmenite. The apparatus uses a mirror to focus the sun’s rays on a 
container of lunar soil, heating the soil to between 600 and 1,300 
degrees C. Hydrogen is then introduced into the container and 
reduces oxygen atoms present in the ilmenite to form steam. The 
steam is passed through an electrolysis cell which separates the 
oxygen and hydrogen. The hydrogen used in the reaction must be 
supplied initially from earth, but may be recirculated a number of 
times to produce more oxygen. 

The process was tested in a laboratory using simulated lunar 
soil and found feasible. The simulated lunar soil was produced by 
grinding and mixing the proper proportions of a basalt and 
ilmenite. Calculations show that with the hydrogen process 1001b 
of lunar soil would yield nearly a pound of water; and if the 
iron-bearing oxides are first concentrated magnetically the yield 
increases to nearly 141b of water from 1001b of lunar material. 



Melbourne engineering show 

The 6th International Engineering Show, to be held at the 
Melbourne Exhibition Buildings from August 2 to 7, 1971, is 
expected to be the largest and most comprehensive engineering 
exhibition ever held in the southern hemisphere. For the first time 
all of the major bodies of the industries concerned have given 
official support to the exhibition. To occupy 155,000 sq ft, the 
exhibition will cover every aspect of engineering activity including 
mechanical, electrical, civil, marine, chemical, automotive, 
structural, industrial, mining, and nuclear engineering. An 
important feature will be the first exhibition of industrial safety 
equipment and systems. 

This year the exhibition will be organised by Industrial and 
Trade Fairs Pty Ltd (ITF), a member of Industrial and Trade Fairs 


Flat fi nishing large parts 


Extended facilities for the experimental flat finishing 
of large parts up to 24in in diameter have been 
announced by P. R. Hoffman Co, USA. Large metal, 
glass, quartz, and ceramic parts can be fully test 
lapped to determine procedures for meeting finish 
specifications at lowest cost. The test facility also 
includes automatic machines for finishing both sides 
of parts simultaneously to 20 microinch parallelism, 
plus or minus 0.000lin thickness, one light band 
flatness, and 0.5 microinch surface finish. (P. R. 
Hoffman Co, 372 Cherry Street, Carlisle, Penn 
17013, USA.) 
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Meet an 



“no noise” man 



Reiner Klapp of Klapp Electronics 
is a Hi Fi Specialist. 

And knows good equipment when he hears it. 
Reiner has heard the A.W.A. "no noise amplifier" 
and he knows they're good. 

And "good" to Reiner means stacking up against 
the finest equipment from Europe and that's always good. 

If you like doing your business with experts who believe in giving you sound advice 
and value for money plus a full service back-up on all components’, 

Reiner is your man. 


So why not hop along to Reiner (or Franz at their new Frankston shopping 
centre showroom) and ask to hear what "no noise"—sounds like. 

Or—just talk Hi Fi. They will be glad to see you. 



“no noise” 


knob 


KLAPP ELECTRONICS live at 224 Chapel Street, Prahran, Vic. 51 4653 
and at Frankston Shopping Centre, Frankston, Vic. 
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Holdings Group of the UK, the organisers of the London 
International Engineering and Marine Exhibition. Companies 
wishing to participate in the 6th International Engineering Show 
should contact Industrial and Trade Fairs Pty Ltd at 582 St Kilda 
Road, Melbourne, Victoria 3004, or 77 Pacific Highway, North 
Sydney, NSW 2060. 

Other exhibitions to be organised by ITF in 1971 are: 
Freightex 71, June 28 to July 2, Sydney; Telegraph Boat Show, 
July 21 to 25, Sydney; International Trade Fair, August 12 to 21, 
Sydney; Machine Tool Exhibition, October 14 to 23, Sydney. 


Vandal-proof telephone 



Combating hypertension 

A method for combating abnormally high blood pressure, 
hypertension, by means of an electronic “baropacer” is currently 
being tested at Uppsala University, Sweden. Hie baropacer uses 
electrodes to stimulate the frequently sluggish signals sent by the 
sinus caroticus nerve near the jugular vein to the centre in the 
brain which regulates blood pressure. Impulses are then sent 
from the centre to the heart and blood vessels. The impulses 
determine the frequency of heart beat and diameter of the blood 
vessels. 

The baropacer features an electro-cardiogram device which 
records each heart beat, and releases appropriate signals via the 
electrodes to the sinus caroticus nerve. The research program is 
at present concentrated on determining the optimum frequency 
of the impulses and on making the machine easily portable. 

Traffic speed meters 

Improved equipment to accurately measure the speed of 
passing vehicles has been developed by Shorrock Developments 
Ltd in the UK. The Shorrock microwave speed meter is said to be 
cheaper and less obtrusive than equipment at present used by the 
police. The equipment is contained in a standard document case 
weighing 201b complete. For use, the head is left at the roadside 
and a cable run to the document case which can be used from a car 
parked in a side turning or other convenient site. Power is provided 
by two 9V dry batteries and calibration can be carried out using a 
tuning fork provided. The equipment is calibrated in 
kilometres/hour and miles/hour. Further information may be 
obtained from Hawker Siddeley Dynamics, Manor Road, Hatfield, 
Herts, England. 

NZ computer network 

The New Zealand Government has ordered a series of ICL 
7020 terminal systems that will give nine individual users in 
various centres simultaneous access to one of the largest 
computers in the country. The users will be linked to the 
Government Computer Centre’s ICL 1903A computer in 
Wellington using normal telephone lines. The terminals are 
estimated to save the government over $2-million compared with 
the cost of individual computers, and are part of the policy to 
develop the computer centre. 

The system will provide students at the Auckland, 
Wellington, Petone and Christchurch technical institutions with 
first-hand experience of working with a large computer. The 
other users will be: the Forest Research Institute in Rotorua; 
the Ruakura Animal Research Centre in Hamilton; the Forestry 
Department, the Meteorological Office, and the Department of 
Agriculture in Wellington. 


A public telephone (above), designed by Associated 
Automation Ltd in the UK, is intended to outwit vandals. It 
does away with the usual handset and dial. Push button numbers 
replace the dial, and a wall-mounted grill contains the receiver 
and transmitter, and leaves the hands free for writing. The 
telephone contains a facility for inserting coins of any 
denomination before making a call should the correct money not 
be available. When the conversation is finished, a refund button 
is pressed and the correct amount of change is returned. All the 
equipment is protected by Vim steel sheet, and it is claimed that 
it would take 30 minutes to get to the cash box should the kiosk 
be broken into. (Associated Automation Ltd, 70 Dudden Hall 
Road, London, NW10.) 


Space stations' contract 


Heart-beat surveillance 


A normal human heart beats about 75 
times a minute, depending on the subject’s 
activity. Sometimes an extra beat, coming 
“out of turn”, is superimposed on an 
otherwise healthy steady rhythm; this is 
called an extrasystole. These are com¬ 
monly observed in healthy subjects, but 
can have a worsening effect on individuals 
who have recently suffered heart attacks. 
Their occurrence frequently precedes 
serious disturbances, such as ventricular 
fibrilation. 

A heart-surveillance appliance, de¬ 
veloped in France, detects extrasystoles so 
that they can be eliminated by suitable 
treatment. Its operation is based mainly 
on the premature nature of the 
phenomenon, but it also displays the 
corresponding ECG, since this indicates 
the source of the extrasystoles (auricle, 
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Amalgamated Wireless (A’sia) Ltd has been awarded a 
three-year contract, worth over $7 million, for the provision of 
operation and maintenance services at the Island Lagoon 
(Woomera) and Tidbinbilla (ACT) Deep Space Stations from 
March 1, 1971. AWA already operates and maintains the Orroral 
Valley (ACT) and Carnarvon (WA) tracking stations. 


Light water reactor 
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ventricle, etc). The degree of prematurity 
is counted as a percentage of the normal 
rhythm (30, 50, 70%), which the doctor 
can pre-set. 


fjf 



The AR 53 heart irregularity 
(extrasystole) detector. 


The state-owned Electricite de France has switched to a light 
water technique pressurised water, reactor (PWR) for nuclear 
power after a year-long evaluation of it and of the boiling water 
technology. Prior to this the power utility 
had used a third technology based on 
sodium graphite. It has selected the 
Westinghouse light water nuclear 
technology PWR for the first of several 
new nuclear power stations it is to build. 
The first new station will be a 850MW 
PWR plant to be built at Fessenheim on 
the Rhine. (Westinghouse News and 
Information Service, GPO Box 3270, 
Sydney, 2001.) 


Electrowriters in library 

A system of electrowriters, consisting 
of three transmitters and a receiver, has 
been installed in the Western Australia 
state reference library by Plessey 
Communication Systems. The transmitters 
are located on the arts, social sciences and 
technical inquiry desks. If a book 
requested by a reader is not available on 
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Meet an 



“no noise” man 



Harry Fisher of Forest Hills 
Stereo Centre hobbies are music 
and Hi Fi — it's also his 
business. 


He has also been in specialised electronics fields for years and knows what he's 
talking about. 


And he knows the A.W.A. "no noise" amplifiers are the best he's heard for a long time— 
and can prove it. 

But don't take our word for it, pop along and see Harry. He specialises in_HLJBLAudk 
equipment and can service everything he sells—on the premises. He also believes that instruction 
in the proper care and use of expensive equipment is an important part of his job. 

One thing, though, if you are looking for a special price, don't visit Harry. All you 
will get from him is excellent after-sales 
service and a special 

no interest'' finance plan. | | The “nO HOiSe” knob 



FOREST HILLS STEREO CENTRE 

live at 41 Mahoney Rd., Forest Hills, Vic. 878 6305 
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the main floor of the library, details of the 
requirements are written on the 
transmitter and simultaneously 
reproduced on the receiver located in the 
book stack. The receiver is equipped with 
a lamp and buzzer to alert a clerk, who 
then locates the required book. 

Space consortium 

Seven major European companies are 
to collaborate in international satellite 
programs covering the whole range of 
aerospace, telecommunications, and 
electronic systems. The members of the 
consortium are: Marconi Space and 
Defence Systems Ltd, UK; Etudes 
Techniques et Constructions Aerospatiales 
ETCA), Belgium; Societe Nationale 
Industrielle Aerospatiale (SN1AS) and 
Societe Anonyme de Telecommunications 
(SAT), France; Messerschmitt-Bolkow-B 
lohm GmbH (MBB) and Siemens AG, 
Federal Republic of Germany; and Selenia 
SpA, Italy. 

Lonsdale exchange 

A new 17-storey automatic trunk 
exchange at Lonsdale, Melbourne, built at 
a cost of S9.5 million, was brought into 
service recently. The exchange will 
increase the STD capacity for Melbourne 
telephone subscribers’ services. It will be 
an important link in the national STD grid 
to which 75 per cent of the 2.7 million 
Australian telephone services already have 
access. Manual operating position will be 
installed to meet expanding requirements 
for handling international calls and special 
services such as directory assistance. 
Accommodation is available in the 
building for switching equipment 
associated with a common user data 
network the Post Office plans to bring 
into operation early in 1972. 


MOST out-performs electrometer tube 

A new metal oxide silicon transistor (MOST) device, for which is 
claimed a performance capability considerably in excess of that 
possible with the best currently available electrometer tube, has been 
developed in the UK by the staff of two polytechnic colleges in 
conjunction with Marconi Microelectronics. 


Conventional electrometer tubes have 
long been used as the standard device for 
low current measurement systems. They 
have a grid current in the region of 
10-15 A, which is regarded as too high for 
some modern requirements. In addition, 
electrometer tubes suffer from a number 
of application limitations: they are large in 
a microelectronic situation; they generally 
need shielding; they tend to be 
microphonic; and they do not perform 
well in applications where high G forces 
are likely to be encountered. 

When MOST devices were developed 
some years ago, they appeared to offer 
performance comparable with electro¬ 
meter tubes but with the inherent 
advantages of solid state devices: small 
size, low weight, and high reliability. 
However, the full potential of the MOST 
as a unit to replace the electrometer tube 
has not so far been realised. 

However cleanly the MOST is 
processed, the gate current leakage is 
determined largely by the quality and 
environmental condition of the 
encapsulation. Special quality glass could 
be used in the device packaging, but steps 


taken to ensure its 


would have to be 
cleanliness in use. 


The new device, designated the MBH 1, 
overcomes some of these difficulties. A 
dual MOST is mounted on a ceramic 
insulator which is cemented to a solid 
metal base containing glass plugs through 
which pass the device leads. In operation, 
it is arranged by suitable circuitry that the 
potential of the metal casing is identical to 
that of the input gate electrode. Using this 
guarded gate approach, header leakages 
can be virtually ignored. If it is further 
arranged that the drain-gate voltage is 
zero, the gate leakage current is sensibly 
independent of atmospheric humidity 
effects and pollution. 

Development samples of the MBH 1 
have been assessed by Mr R. W. J. Barker, 
of Portsmouth Polytechnic, Portsmouth, 
Hants, and Mr B. L. Hart, of North East 
London Polytechnic, Romford Road, 
Stratford, London El5. Expectations are 
that the device will achieve input currents 
of 10-16A. The development samples were 
made by Marconi Microelectronics, 
Witham, Essex. 
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Lunar rover trainer 

A special training vehicle for the 
manned lunar roving vehicle program was 
delivered to NASA recently by the Boeing 
Co. The vehicle, called a 1-G trainer 
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Flexible mini-computer 


because it will operate in earth’s gravity, 
will be used in a training program to teach 
astronauts how to handle the vehicle 
under many simulated situations. 

The two-man trainer is similar in 
appearance to the operational version of 
the lunar roving vehicle (LRV), but weighs 
about twice as much as the flight LRV and 
is equipped with both automobile and 
wire mesh tyres. The extra weight comes 
from additional strength in the frame, 
wheels, drive motors and suspension 
system because the astronauts and their 
equipment weigh six times more on earth 
than they will on the moon. The trainer 
can carry a total weight of 8001b including 
the two astronauts, scientific equipment 
and samples. The car tyres are necessary 
because of the trainer’s extra weight; flight 
LRVs will only have the wire mesh wheels. 


The trainer is 10ft 7in long, almost 6ft 
wide, and has a 7.5ft wheelbase. It has a 
ground clearance of about Min, pitch and 
roll stability of at least 45 degrees with a 
full load, and a turn radius of 122in. Each 
wheel is powered by an electric motor in 
conjunction with a three-stage planetary 
gearbox instead of the harmonic drive that 
will be used on flight models. It will be 
operated with an aircraft-type stick hand 
controller, and can stop, turn, move 
forward and reverse at variable speeds. 
Top speed will be about 9 mph on a 
relatively smooth surface. 


A mini-computer with the facilities of a full-scale machine has been 
developed in the UK by A returns Electronics Ltd. Called the Arcturus 
18C, it has a direct memory access of 1M words a second, and is said to 
accept a wider range of peripheral equipment than any other desk-top 
computer. It is suitable for research, data communication, and real time 
and business applications. (Arcturus Electronics Ltd, Holland Way, 
Bland ford Forum, Dorset, England.) 


Like the flight LRVs, the trainer is 
designed to negotiate from a standing start 
step-like obstacles 1 ft high with both front 
wheels in contact. It can cross, also from a 
standing start, 22in crevasses even if both 
wheels rest across the crevasse. The fully 
loaded vehicle will be able to climb, 
descend and stop on slopes as steep as 31 
degrees. Side-by-side seating will enable 
either astronaut to operate the trainer, 
navigating with a dead reckoning system 
that determines the direction and distance 
between the vehicle and a simulated lunar 
module, and total distance travelled at any 
point during a training sortie. 


40 


ELECTRONICS Australia , February , 1971 






Meet an 



“no noise” man 



And with this sort of background David is a hard man to convince. 

But when David heard the A.W.A. "no noise" amplifiers he knew we had a winner. 


David Gooch of "Southern Sound" 
is an Engineer who has been 
in Hi Fi for 6 years. 


They're not just mere words either. Southern Sound pride themselves 
on giving sound unbiased advice on Hi Fi. If it's no good they say that, too. 

So, if you want to hear real Hi Fi and get "no nonsense" advice, get along 
and see David. They have an unusual slogan at Southern Sound— 

"A Customer is a Good Friend." 



“no noise” knob 


SOUTHERN SOUND live at 963 Nepean Highway, Moorabbin, Vic. 97 7245 
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300 TRIPLE PLAY 

Maximum playing time on spools 
up to 5" dia. extended dynamic 
range specially suitable for 
battery operated recorders 
extra tensile polyester base. 


88 STANDARD PLAY 

The best general purpose tape, 
giving maximum durability at 
all professional speeds. 
Prestretched polyester 
base film of super strength. 


HH 


m 


ins cm feet m 


300/18 5 13 1800 549 

300/9 4 10 900 274 

300/3 3 8 450 137 



Ins 

cm 

feet 

m 

88/12 

7 

18 

1200 

366 

88/6 

5 

13 

600 

183 

88/4 

4 

10 

300 

91 











99 LONG PLAY 

50% longer recording time 

99/18 

ins 

7 

cm 

18 

feet 

1800 

m 

549 



specially designed for 

99/12 

5 3/4 15 

1200 

366 



multi-track recorders. 

99/9 

5 

13 

900 

274 



Prestretched polyester 

99/4 

4 

10 

450 

137 

' 


base film of super strength. 

99/3 

3 

8 

210 

64 

. 
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100 DOUBLE PLAY 


ins 

cm 

feet 

m 



Twice the recording time for 

100/24 

7 

18 

2400 

732 



a given size of spool 

100/18 

53/4 15 

1800 

549 



the perfect film for low speed 

100/12 

5 

13 

1200 

366 



multi-track recorders 

100/6 

4 

10 

600 

183 



superflex polyester base film. 

100/3 

3 

8 

300 

91 
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The new and attractive Emitape transparent 
hinged library case ensures dust free storage. 
The pre-folded index card included, has 
been specially designed to provide maximum 
space for titling with easy visible reference 
without opening the case. 


To 


The Advertising Department EMI Australia Ltd., 

P.O. Box 352, Haymarket, Sydney 2000. 

Please send details of the EMITape Afonic Low Noise Recording Tape 

NAME 

ADDRESS 


















































Automated railway system in Japan 


Hitachi is to manufacture a computer 
system for controlling the total operation 
of a rapid transit railway line to be built in 
Sapporo, capital city of the northern 
Japanese island of Hokkaido. As part of a 
rubber-tired guided railway system, the 
new line is scheduled to go into service in 
time for the 1972 Winter Olympic Games 
in Sapporo. Using three digital computers, 
the total system will provide train 
operation control, power supply control, 
and related business control. The total 
system will bring great accuracy and 
efficiency as well as considerable 
reduction of manpower for the 12kM 
high-speed railroad. 

The train operation control subsystem 
will use a HIDIC-100 control computer 
and a centralised traffic control (CTC) to 
provide real-time selection of train routes 
and synchronised broadcasting of station 
names and other information for 
passengers. It will also control a closed 


A device which can minutely record a 
motorist’s driving performance during the 
30 seconds immediately preceding a crash 
has been developed in Sweden by Mr 
Bengt Odelgard, a Stockholm engineer. 
The invention, a small “black box” 
arrangement, consists of a special tape 
recorder which continuously registers the 
use of such functions as braking, steering, 
acceleration, lighting, and horn signalling. 
The box has a recording time of 30 
seconds and, in the event of a crash, the 
tape’s contents during the final half 
minute are held for later examination. A 
crash indicator unit, placed in a protected 
position in the centre of the chassis, 
automatically switches off the recorder at 
the moment of impact. 

NASA goes metric 

In a recent policy announcement, 
NASA directed that “measurement” 
values used in its future scientific and 
technical publications will be expressed in 
the International System of Units (SI). 
The agency pointed out that it is not now 
developing or designing hardware in the 
metric system, but is simply expressing its 
various measurements in metric units. 


circuit television network for observation 
of platform conditions at the 14 stations 
on the 12KM railway line. It can also keep 
a record ot train mileage and make 
necessary adjustments in the operation 
schedule. 

The power supply control subsystem 
will also employ a HIDIC-100 computer to 
control the sequence operation of the 
substations providing the electric power, 
and will also compile day-to-day reports 
on the power supply. Using a HITAC-8210 
computer, the related business control 
subsystem will automate a wide range of 
work related to the maintenance of 
equipment and facilities as well as 
personnel administration and accounting. 
For example, it will compile the 
operational record for each of the cars in 
use and process ticket sales. 

(Hitachi Ltd, Nippon Bldg, No 8, 2-chome 
Ohte-machi, Chiyoda-ku, Tokyo 100, 
Japan.) 


Cavitation research 

A large laboratory for the study of the 
phenomenon of cavitation has recently 
been opened at the National Swedish 
Shipbuilding Experimental Tank in 
Gothenburg. When bubbles occasioned by 
low pressure gather on solid floating 
objects such as propellers, hulls and 
rudders, they reduce efficiency, give rise 
to vibration and cause corrosion. 

The new laboratory has two main 
testing sections. The smaller, of circular 
cross section 1 metre in diameter, is used 
for the study of partly or wholly cavitated 
propellers, for testing propeller designs, 
and for determining lifting power and 
resistance in fast ships and hydrofoils. The 
larger section, measuring 2.6 x 1.5 x 9.6 
metres, is used for simulation tests with 
model ships varying from 6.5 to 8 metres 
in length. 

The water in both test sections is 
activated by a 750KW engine located in 
the lower section of the cavitation tank. 
This produces a maximum water speed of 
23.6 metres/second in the smaller section 
and 6.5 metres/second in the larger. A 
propeller dynamometer registers up to 
4500 rpm compressive force and 150 rpm 
instantaneous power. ■ 


GOODMANS 


IDUDSPEAKERS 
are STIUthe 



In recent years, many loudspeaker 
manufacturers have come forth, 
making unbelievable statements 
and claims about the performance 
of their products. Only GOOD- 
MANS have lived up to their 
reputation and withstood the test 
of time. 

STILL, after 20 years in Hi-Fi in 
Australia, Goodmans loudspeakers 
are the 


BEST! 



DISTRIBUTORS PTY. LTD. 


SHOP 32, ASH STREET. 
ANGEL ARCADE, SYDNEY 

Telephone 28 3718, 28 3926 

Please forward details of 
Goodmans loudspeakers. 

Name . 

Address . 


State 



A typical arrangement of a HITAC-8210 computer system similar to 
that to he used in the Sapporo automated railway system . 
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"Black box" for cars 
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A SOLID-STATE DELTAHET 



Last month, we described the method of operation of the 
front end of the Deltahet Receiver, based on the Wadley 
Loop principle. We now present the first of a series of 
constructional articles, describing a new complete solid 
state receiver, the Deltahet Mark 2. 


Before describing our new Deltahet, let 
us emphasise that this does not render the 
original valve version of the Deltahet 
obsolete. This unit is still giving good 
service in many locations and, while there 
are some obvious advantages in a solid 
state unit, this is no reason why the old 
faithful should be consigned to the dust 
bin. Neither is there any reason why 
anyone who prefers valves should not still 
adopt this approach. 

Also, before our description, let us list 
the desirable specifications for a high 
grade communications receiver. Such a list 
may serve as a guide as to which way we 
should be heading. It could read 
something like this: 

1. Constant coverage from 500KHz to 
30MHz. 

2. A generous amount of bandspread, 
preferably constant for all bands. 

3. Ability to resolve efficiently CW, 
SSB and AM signals. 

4. Maximum sensitivity and signal plus 
noise, to noise ratio. 

5. High stability and dial setting 
accuracy. 

6. Selectivity: Preferably variable, to 
suit reception of CW, SSB and AM. 

7. Minimum of spurious responses, 
including image response, IF 
breakthrough, internally generated 
signals and cross modulation. 

8. Correctly calibrated signal strength 
meter. 

9. AGC system suitable for use on CW, 
SSB and AM. 

10. Noise combating device suitable for 
use on CW, SSB and AM. 

11. 1 OOKHz calibrator. 

The new Deltahet has now been 
developed to the point where we are able 
to reply to the above list. Item for item, 
here is a list of specifications and 
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performance of the Deltahet Mark 2: 

1. Frequency coverage is from 1MHz to 
30MHz, with coverage to 500KHz 
somewhat degraded. 

2. Bandspread constant, being 1MHz 
per sweep of the dial. 

3. Facilities provided for the reception 
of CW, SSB and AM signals. 

4. Sensitivity: AM reception, 30% 

modulated, band width 4KHz, luV 
for 18dB S+N/N ratio. CW and SSB 
reception, band width 2.2KHz, luV 
for 20dB S+N/N ratio. 

Drift less than 400Hz before 

stabilising. Thereafter, under 
constant ambient temperature, drift 
less than 50Hz. Dial capable of being 
set within pass band of IF selectivity. 

6. Selectivity: Three band widths. 

Sharp, 1.2KHz approximately, at 
6dB down; 7KHz at 60dB down. 
Medium, 2.2KHz at 6dB down; 
6.4KHz at 60dB down. Broad, 4KHz 
at 6dB down; 10.5KHz at 60dB 
down. 

7. Spurious responses, due to crystal 
harmonics, appearing at each end of 
the 2-3MHz tunable IF range, 
generally less than the equivalent of a 
luV signal, but somewhat greater at 
some points at the lower frequencies. 
Intermediate frequency breakthrough, 
455KHz not less than lOOdB down; 
2.5MHz not less than 50dB down. 
Image responses are comparable with 
above. Cross modulation character¬ 
istic, while not as good as a valve unit, 
may be considered as very satisfac¬ 
tory, particularly with the use of the 
aerial attenuator. 

Signal strength meter may be 
calibrated satisfactorily to S9, 
thereafter the scale is tightly 
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PANEL CONTROL, CIRCUIT 

The panel on the prototype had not been 
coded when the above photograph was 
taken. The controls are as follows: Top 
left; MHz Selector. Centre left; RF Tune. 
Top row, left to right; RF Gain, AGC (off, 
fast, slow). Main Tuning, Noise Silencer, 
AF Gain, Fine Tuning. Bottom row, left 
to right; RF Band, Aerial Attenuator, 
Power (on, off), Selectivity (sharp, 
medium, broad). Mode (AM, USB, LSB). 
Top right; "S" Meter. Centre right; 
Function Switch (standby, receive, 
calibrate). 

For convenience, the circuit has been 
broken into two parts. One appears on the 
page opposite and the other on page 47. 

iiiiiiiiMiiHiiiHiiHiiHiiiiimitiiiiiiiiiiiiiiiiiiiiiiiimHimiiiiiiiiimiiiiiiiiiiMitmii 

cramped, due mainly to an excellent 
AGC characteristic. 

9. AGC. For lOOdB increase in signal 
level above 2uV, the audio level does 
not change more than 4dB. Short 
and long release time constants may 
be switched to suit AM, CW and SSB 
reception. 

10. A solid state version of the Lamb 
noise silencer, which we developed 
for this unit has already' been tried 
and proved in the EA240 
Communications receiver. This 
silencer is very effective on AM, CW 
and SSB signals. 

11. A calibrator (a multivibrator dividing 
by 10) derives 1 OOKHz markers from 
the 1MHz crystal within the receiver. 
These markers may be set to a very 
high order of accuracy, when 
checked against a frequency standard, 
such as VNG or WWV. 

From the above, it is evident that we 
have had a high degree of success in 
meeting a rather stringent set of 
requirements. The author has tried to be 
as objective as possible in evaluating the 
performance. 

In the design and development of the 
solid state version, we were naturally 
guided by the successful valve version. 
Where possible, identical or similar 
techniques could be used. At the same 
time, solid state devices may either 
demand a different approach or offer 
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HI-FI NEWS 

from Arrow Electronics 


TOP NAME AMPLIFIERS 

for “Sounds" that sound better 



LEAK 


IHI 


STEREO 70—THE BIG ONE 

Illustrated is the Model “Stereo 70". Specifications: .1% total Harmonic Distortion. ALL 
power levels up to 25 watts R.M.S. at 1 kc into 8 or 15 ohm Loudspeakers. Damping factor, 
40 at 1 kc into 8 ohm speakers, 20 at 1 kc into 15 ohm speakers. 27 transistors and 
diodes. Inputs for phono, Tuner tape. Bass—Treble—Volume—Balance controls. Switches for 
stereo or mono—tape monitor—treble filter—main and remote loudspeakers—Headphone 
outlets. Send for brochure on the Stereo 70 and the lower power version, the Stereo 30 plus. 



Dual 


The magnificent CV40 
Hi-Fi Stereo Amplifier 

APPEARANCE — BEAUTIFUL. SOUND — CLEAN AND FULL. 
DESIGN—LEAVES NOTHING TO BE DESIRED. Illustrated is 
Model CV40. BRIEF SPECIFICATIONS: 2 x 18 watts at a 
low 0.3% distortion. Inputs for Magnetic or Crystal cart¬ 
ridges—Microphone—tape—Tuner etc. Bass—Treble—Bal¬ 
ance—Volume—Stereo/mono, and loudness controls. ALSO 
available are the CV80 and CV12B models. Write for detailed 
brochure now. 




ST95 Hi-Fi Amplifier from 
AWA gives total performance 

Relatively new to the Australian Hi-Fi scene but amplifiers we 
wholeheartedly can recommend. Top quality design, per¬ 
formance and appearance. Illustrated is the Model ST95. 
Brief specifications as follows: 30 watts R.M.S into 8 ohm 
speakers at .1% distortion. Every worthwhile control and 
input facility. Effortless sound reproduction. Lower power 
versions available are the ST45 and ST25. Write or call 
now for detailed brochure. 




mm A 342 Kent St. 

SYDNEY 

W NOWAT ' 29-6731 


m NOWAT 29-6731 

Opposite 2UW between KING & MARKET Sts . 


advantages in obtaining the desired results 
with a minimum of complications. 

By way of examples, the coils used for 
the 40MHz and 37.5MHz band pass filters 
are virtually identical with those used 
previously. On the other hand, mixers 
require a high degree of isolation in some 
positions. Valves offer this facility without 
serious problems but, with solid state 
devices, a relatively complicated balanced 
mixer must be used. 

Rather than continue with generalities, 
let us look at the complete circuit diagram 
and discuss the techniques used 
throughout. 

The first point of interest is the aerial 
attenuator, arranged in five switched steps. 
The first position is straight through, the 
other four giving progressively increasing 
steps of attenuation. The input and output 
impedances are nominally 70 ohms, Such 
an attenuator is virtually essential with 
solid state circuits under the stress of high 
signal levels. 

The RF amplifier is a cascode, using 
two junction FETs, TR1 and TR3. At the 
input are tuned circuits which are 
switched to cover from 500KHz to 
30MHz, in five ranges. Toroidal coils are 
used to save space and provide high Q. The 
range ot each coil is limited where 
necessary, with shunt capacitors across the 
coils and capacitors in series with the 
variable tuning capacitor. The latter 
expedient makes it necessary to add an 
extra section to the band selector switch, 
so that the full signal level may be taken 
from the top of the requisite coil. Also, to 
avoid the ill effects of unwanted coupling 
between the coils, another switch section 
is used to short out coils which may be 
troublesome when not in use. 

The load in the drain of TR3 is such 
that a fairly constant gain is achieved 
across the wide range to be covered. The 
tuned circuit, consisting of L6, Cl 7 and 
damped by R18 increases the load at the 
high frequency end of the range, where 
the gain tends to drop off. At the lower 
frequencies, the effect of the tuned circuit 
drops off and the load consists mainly of 
the 680 ohm resistor, R17. As the output 
impedance from the RF amplifier is 
required to be low, an emitter follower 
TR4, is added. Transistor TR2, is for AGC 
purposes and will be dealt with later. 

The demands of the first mixer are 
very stringent. It must be capable of 
handling a large signal without overload or 
cross modulation effects, it must not pass 
into its output, signals which are fed to it 
from the first VFO, and it must function 
up to 70MHz. A mixer which meets these 
requirements is the double balanced, or 
ring modulator (mixer). When properly 
adjusted, the attenuation to unwanted 
breakthrough is very high. 

Our mixer is conventional, with input 
and output transformers used to satisfy 
the balanced and unbalanced circuits 
involved. The transformers T1 and T2, are 
wound on ferrite “balun” cores. The 
potentiometer R22 and the capacitor and 
trimmer C22 and C23, are for balancing. 

To meet the high frequencies involved, the 
four diodes must be high speed switching 
types. 


ft ft followed immediately by an 
amplifier, TR5. The 40MHz + 500KHz 
emerging from, the first mixer is thus 

6S0KH7 d h an H f6d i- nt0 the 40MHz + 
Thicfii? b . and P ass Alter which follows. 

u S h ed fn^L 151 substantla| ly the same as that 
used in the original receiver. The requisite 
band pass characteristics are obtained bv 
using a third slug between the two 
vvindings of each transformer, to give the 
right amount of coupling. An unusual 
method of coupling between the 
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BWD, one of Australia's leading 
manufacturers of electronic instru¬ 
ments, is a success story. A suc¬ 
cess story of technical achievement 
and reliability which has gained 
BWD a major share in the Austra¬ 
lian market against overseas and 
local competition, and now a 
rapidly growing export demand to 
25 countries. 

Advanced technical design, 
versatility and reliability at an 
economical price make BWD 
instruments the best solution 
to your particular problems. 

Don’t just take our .word for 
it, call or write today and see 
just how competitive we 
can be. 


& 


e 

4 > 4 > 


This symbol of technical 
achievement in Australian 
electronic instrumentation has 
captured an export market 
in 25 countries. 


NEW RELEASE TO THE^^P? RANGE: 


BWD 112B SINE & SQUARE OSCILLATOR 


iO Hz to 1MHz Sine & Square 
25V RMS Sine Wave O/C 
12.5V RMS into 6001} (250mW) 
80db attenuator, 60012 impedance 
0.2% distortion 50Hz to 50KHz 
3% output level over entire range 
20V p-p Square Wave O/C 
lOOnSec rise and fall time 
10,000-1 attenuator, 10012 
impedance 

2% -f-0.5Hz calibration 
100% silicon solid state. 

BWD ELECTRONICS P/L. 



329-333 Burke Rd., Gardiner. 3146. Phone 254425 
127 Blues Point Rd., Nth. Sydney. Phone 929 7452 

Also phone S.A. 51 6895. W.A. 23 3871. Old 51 5121 and 63 581 in Wellinaton. N.Z. 
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Simultaneous Sine & Square 
Waves, 3% Synchronising Range, 
Operates into any load down to 
short circuit, 0.02%/°C frequency 
stability, 7" half rack size. 

$150 + tax if applicable. 


GL&C 734 BWD 










































transformers, a 390 ohm resistor as a top 
coupling medium, has been used very 
successfully. The method is sure and 
presents no problems, as is often the case 
with other methods. 

The second mixer TR6, is the simplest 
of the four. The requirements are not so 
demanding as with the other mixers. A 
single junction FET gives optimum 
conversion with a very high value of 
selFbiasing resistor 82K in the source 
circuit. 

The only problem encountered 
concerned the method of injection from 
the 37.5MHz filter amplifier. Gate 
injection, via a 3.9pF capacitor from the 
top of the T11 secondary, was tried and 
functioned well enough as such. However, 
trouble was experienced in the alignment 
of the 40MHz and 37.5MHz filters, due to 
interaction between the two. This could 
produce misleading results. The solution 
was to use source injection from a low 
impedance winding coupled to the 
secondary of T11. 

The output of the second mixer, in the 
range 2-3MHz, is passed to the tunable IF. 

The first VFO, TRIO, is variable over 
the range 40.5MHz to 69.5MHz., The 
output from the emitter is split and fed to 
two isolating amplifiers TR9 and TR11, 
with low feedback capacitance. The 
output of one amplifier feeds injection to 
the first mixer and the other amplifier 
feeds the third mixer. The output of each 
amplifier is adjustable to suit the mixer, 
by means of 6-60pF trimmers C47 and 
C59. The performance of this VFO is very 
good, in that the frequency stability is 
well within requirements and the output 
over the tunable range does not vary 
greatly. 

The 1MHz crystal oscillator, TR12, is 
about as simple as it could be; the well 
known and tried Pierce oscillator. 
Frequency stability is all that could 
reasonably be expected under conditions 
of ambient temperature. The crystal may 
be adjusted precisely to frequency against 
a standard by the trimmer C64. 

Output from the 1MHz crystal 
oscillator is differentiated by C65 and 
R55, before being fed to the base of the 
harmonic generator, TR13. The harmonic 
generator has no forward bias, only the 
tips of the differentiated pulses driving it 
into conduction. The lOOpF capacitor 
across the 390 ohm emitter resistor serves 
to favour the high frequencies. The 
collector load, a 330uH RF choke, is of 
such a value that it also tends to favour 
the higher order harmonics. 

Harmonics up to the 32nd are 
required, but it is desirable to cut off any 
higher order harmonics as sharply as 
possible. This is achieved in the- low pass 
filter, L8, L9, L10, C71, C72, C73 and 
074. It is designed to terminate into IK 
and this is met when looking into the third 
mixer. 

The third mixer is identical with the 
first, except for the number of turns on 
the primary of the input transformers. In 
common with the first mixer, demands are 
very stringent. The most important 
requirement concerning these mixers, is 
that the harmonics from the 1MHz crystal 
oscillator shall not find their way into the 
signal handling circuits, showing up as 
unwanted responses at each end of the 
2-3MHz tunable IF. The path whereby 
these harmonics could reach the signal 
circuits has been made as difficult as 
possible. 

By virtue of the balanced third mixer, 
harmonics fed back towards TR9 will be 
reduced. As mentioned before, both VFO 
amplifiers have been selected for low 
collector-base capacitance. This also serves 


to reduce harmonic breakthrough. The 
greater rejection occurs in the first mixer, 
between the injection point and its 
output, particularly of unwanted 
frequencies which might appear in the 
output of TR11. 

Immediately following the third mixer, 
is the first of three 37.5MHz amplifiers 
(TR14). The second and third amplifiers 
TR15 and TR16, have both input and 
output tuned, and to avoid instability 
troubles, a transistor with a low collector 
to base capacitance has been used. It is the 
same type as used for the two VFO 
amplifiers. 

Between the 37.5 MHz amplifier 
transistors are three coupling transformers 
T9, T10 and Til. The windings are 
virtually the same as those used on the 
valve Deltahet. The primary has been 
retained as previously but the secondary 
must be stepped down in impedance to 
match into the base of the following 
transistor. This is done with a capacitive 
divider, consisting of a 47pF and 470pF 
capacitors in series. This is not necessary 
for Til. Coupling into the second mixer is 
effected by a low impedance winding 
coupled to the secondary, as explained 
earlier. 

In the original Deltahet, we used a 
separate lOOKHz crystal oscillator to 
provide lOOKHz calibration points. While 
this method is quite satisfactory, it has 
some disadvantages. A lOOKHz crystal is 
an expensive item and generally takes up 
somewhat more space than higher 
frequency crystals. In addition, while 
provision can be made to set it precisely to 
frequency, it is difficult to keep both it 
and the 1MHz crystal in step at all times. 
This is not always important but it could 
be desirable in some circumstances. 

We avoided all these disadvantages by 
using a lOOKHz multivibrator TR7 and 
TR8, dividing the 1MHz crystal output by 
10. Output for the divider is taken from 
the base of the harmonic generator, via a 
10K isolating resistor and 4.7pF capacitor. 
The pulses fed into the base of the first 
transistor TR7, triggers the multivibrator 
and provided it is adjusted correctly, 
provides an output of lOOKHz which is 
rich in harmonics. The output is loosely 
coupled into the base of the tunable IF via 
C46 and Cl 68. 

The multivibrator divider is required 
only in the ‘‘calibrate” condition, and 
must be inoperative for “standby” and 
“receive”. Initially, we simply switched 
the 12V supply on and off as required. 
This caused trouble because it left a path 
by which 1MHz harmonics could find 
their way into the tunable IF. The 
solution was to short circuit the base of 
TR7 to chassis via a germanium diode. It is 
no longer necessary to switch the supply 
voltage. 

When the chassis end of the diode is 
floating, the multivibrator functions in the 
normal way. When the diode is connected 
to chassis, the forward bias provided by 
the 100K base resistor, causes the diode to 
conduct and so short-circuits the base to 
earth. It was also found necessary to run 
the lead from the diode to the switch on 
the panel in coaxial cable - again to 
prevent 1 MHz harmonic breakthrough. 

It might be argued that it would be 
easier to simply short the TR7 base 
directly to chassis, omitting the diode. 
This was tried, but proved unsatisfactory. 
The isolation which the diode provides in 
its unbiased condition is desirable for two 
reasons; it minimises any tendency for 
switch S6B and associated wiring to 
radiate, and it isolates the capacitance of 
this switch and wiring which otherwise can 
upset the functioning of the multivibrator. 

So much for the front end. The output 


of the second mixer is fed into the first 
tuned circuit of the tunable IF, via a 
330uH RF choke and a 39pF capacitor. 
Also, the base of the tunable IF amplifier 
TR17, is fitted with a low pass filter 
consisting of R72 and C97. These two 
filters help equalise the gain over the 
tunable IF range, reducing the normal 
tendency for the gain to be higher at the 
high frequency end. 

The tuned circuits at the input and 
output of the amplifier TR17, are similar 
to those in the valve Deltahet, the coils 
having been changed to suit the new 
conditions. TR18 is for AGC purposes. 

As the second tuned circuit of the 
tunable IF has to feed into a low 
impedance, emitter follower TR19 is 
introduced. A 47 ohm resistor, R75, in 
series with the feed to the emitter follower 
avoids a tendency to instability. 

The fourth mixer, in common with the 
first and third mixers, has rather exacting 
demands to meet. Fortunately, they are 
somewhat less than in the former cases. 
Here, the problem is directly related to the 
noise silencer which immediately follows 
it. As there are no tuned circuits between 
the mixer and the silencer, the signal 
injected into the mixer from the second 
VFO, could appear in the output of the 
mixer. This can seriously interfere with 
the operation of the silencer. Again, a 
balanced mixer solves the problem. 

We could have used a double balanced 
ring mixer, but a simpler balanced mixer 
with two bipolar transistors, TR20 and 
TR21, proved adequate. This arrangement 
is slightly cheaper and also saves space, 
since no amplifier is needed after it. As 
with the ring mixers, input and output 
transformers are used, but modified for 
the lower frequencies. The 5K pot in the 
emitter circuits permits a high degree of 
VFO rejection. 

The second VFO, TR30, is an 
adaptation of the “synthetic rock”, 
originally described by Commander Paul 
H. Lee. We have used this circuit in many 
applications over the years and never 
found it wanting. The stability is excellent 
and this latest version is no exception. 

An incremental tuning device is 
incorporated in the VFO and may be used 
for fine tuning or calibration of the dial 
pointer. A voltage dependent capacitor has 
been introduced into the VFO LC circuit 
and a variable reverse DC voltage is applied 
to it from a potentiometer R121, on the 
front panel. The change in DC bias effects 
a change in the capacitance and so shifts 
the VFO frequency. Due to the change in 
LC ratio across the tuning range, the effect 
is greatest at the high frequency end. 

The noise silencer follows immediately 
after the fourth mixer. To be effective, it 
must be placed before the highly selective 
IF circuits. It is based on the well 
established “Lamb” principle, and was 
developed in our own laboratory. It was 
used successfully in the 240 
Communications Receiver, described 
about 12 months ago. 

The system consists of an emitter 
follower, TR22, a balanced gate, an 
amplifier, TR23, a noise amplifier, TR31, 
a noise rectifier and a pulse amplifier, 
TR32. The operation is as follows: 

The output from the fourth mixer 
transformer, T13, is split, one part going 
to the emitter follower and the other to 
the noise amplifier. The gating circuit, 
following TR22, is a pair of germanium 
diodes in a balanced arrangement. To 
convert the unbalanced signal to one of 
balance, and then back to unbalanced, 
input and output transformers, T14 and 
T15, are used. 

The two diodes are normally forward 
biased and allow signals to pass unimpeded 
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Another revolutionary recorder 
has been developed by AKAI. It's 
the world's first stereo cassette 
recorder capable of automatic 
continuous reverse recording/ 
playback! This CS-50 Stereo 
Cassette Recorder incorporates 
AKATs unique “INVERT-O- 
MATIC” mechanism which 


makes this possible. Almost un¬ 
believable in the cassette field. Yet, 
it’s true. Of course, manual reverse 
is also possible. Up to two full 
hours of hi-fi stereo recordings 
can be made. Sound quality is 
superb. Frequency response of 
30 to 16,000Hz at l%ips is almost 
equal to open-reel performance. 


Wow/fiutter is within0.16 toO.2%. 
This top-grade cassette recorder 
also boasts automatic stop and 
automatic shut-off. The CS-50D 
Stereo Cassette Tape Deck , perfectly 
matched with the SW-30 Hi-Fi 
Stereo Speaker System, is also availa¬ 
ble. 


Audio & Video 


AKAI- 

AKAI ELECTRIC CO., LTD. 
Ohta-ku f Tokyo, Japan 


AKAI AUSTRALIA PTY. LTD.: 276 Castlereagh St., Sydney, N.S.W. Tel: 61-9881/146 Burwood Rd., Hawthorn. VICTORIA Tel: 81-0574/399 Montague Rd., West End, Brisbane, 
QUEENSLAND Tel: 4-0171/8 Arthur St., Unley, S.A. Tel: 71-1162/579 Murray St., Perth, W.A. Jel: 21-2561 SONNY COHEN & SON: 20 Isa St., Fyshwick, A.C.T. Tel: 9-1551 P&M 
DISTRIBUTORS PTY. LTD.: 87A Brisbane St., Lauceston, Tasmania Tel: 2-5282 
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to the following stages. After the gate is an 
amplifier, with a nominal amount of gain, 
to make up for the insertion loss of the 
gating circuit. 

The signals and noise are processed by 
the noise amplifier TR31, the gain of 
which is manually controlled and can be 
so adjusted that it slices off the signal 
being received but passes, and amplifies, 
noise pulses which exceed the signal in 
amplitude. These pulses are rectified by 
the full-wave rectifier which follows. 

Emerging from the rectifier, all pulses 
are positive going and are further 
amplified in the pulse amplifier. By virtue 
of the voltage phase reversal in 
common-emitter amplifiers, negative-going 
pulses from the pulse amplifier are fed 
into the gating circuit. 

The output of the noise rectifier is DC 
coupled to the pulse amplifier, which is 
just sufficiently forward biased to allow a 
small current to flow under no-signal 
conditions. In turn, the output of the 
pulse amplifier is DC coupled to the gate 
biasing circuit. The effect is to overcome 
the reverse bias applied to the output end 
of the gate, and make the diodes 
conducting. Pulses from the rectifier 
normally bottom the pulse amplifier, the 
collector voltage drops, and the reverse 
bias on the diodes takes over, cutting off 
the diodes for the duration of the pulse. 

Two diodes are used in a balanced gate, 
rather than a simpler single diode in an 
unbalanced arrangement, because the 
sudden change in current through the 
gating diode, under unbalanced 
conditions, can cause as much noise as 
would occur without a gating system at 
all! When two diodes are used in a 
balanced circuit, sudden current through 
the diodes occur in phase opposition, such 
that the effects area cancelled in the 
transformers. The gate is therefore able to 
cut off without introducing any noise of 
its own. 

The next stage is the main filter block 
assembly, where the major selectivity 
characteristics of the receiver are 
determined. Three band widths, 1.2KHz, 
2.2KHz and 4KHz, at 6dB down, are 
provided. Both of the narrower band 
widths are determined mainly by a series 
of four SFD455B ceramic resonators. The 
wide condition needs only one of these 
resonators. In all cases, the final 
characteristic is determined by the 
supplementary effect of the three extra 
ceramic resonators in the IF strip to 
follow. 

Band width is selected by a rotary 
switch on the front panel. The switch 
simply changes the DC bias conditions on 
germanium diodes in the signal input and 
output paths of the respective filter 
circuits. Selection is effected by forward 
biasing the input and output diodes of the 
appropriate filter. All other diodes are 
automatically reverse biased and the other 
channels blocked off. Details of the 
application of ceramic resonators were 
given in articles published in September, 
October and November, 1969. 

Three stages of 455 KHz IF 
amplification follow. The first stage TR24, 
is run at full gain at all times. A ceramic 
resonator SFD-455B, is the coupling 
medium to the following stage. The top 
coupling capacitor of this and the further 
two resonators has been kept high enough 
to give a slightly wider band width than 
the widest overall required (4KHz). This 
allows the selectivity system to be set up 
satisfactorily, regardless of inevitable 
spreads in filter characteristics. » 

The second and third IF amplifiers, 
TR25 and TR27, are virtually identical 
stages. Each has a transistor, TR26 and 
TR28 respectively, in its emitter circuit 


for AGC purposes. 

The detector TR29, is operated under 
class B conditions, the bias being 
adjustable for optimum conditions by the 
preset potentiometer R114. Audio output 
from the collector is filtered against IF 
with Cl 36. Injection from the BFO is fed 
to both the emitter and base. Conditions 
for detection are such that the BFO is 
disabled for AM reception and operative 
for CW and SSB reception. 

The BFO, TR35, is one which we 
developed with this application in mind. It 
was described in detail in the September, 
1970, issue. Briefly, the ceramic resonator, 
type SFB-455A, takes the place of a 
quartz crystal in a Pierce circuit. Provided 
that the supply voltage is strictly 
regulated, the frequency stability can be 
virtually as good as that of a quartz 
crystal. 

A decided advantage of the ceramic 
resonator over the quartz crystal is that 
the former may be shifted in frequency in 
excess of the range 450 to 460KHz. This is 
done by introducing inductive reactance 
into the circuit, either variable so as to 
provide continuous tuning, or spot 
switched to frequencies either side of the 
pass band, for upper or lower sideband 
reception. Once set, the oscillator retains 
its natural stability. The price of a 
resonator is only a small fraction of that 
of a crystal, and only one is needed. 

The BFO is built on a small printed 
board, spot switched and fed from a 10 
volt regulated supply. Injection to the 
detector is via Cl55. 

iiiiiiiiiiiiiMiniiHiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiimmiiiHiiiiiiiiiiiiiiiiiiiHiiiiimiii 

COMING NEXT MONTH 

New Model Train Controller 

Employing a thyristor as the power 
regulator element, our new unit provides 
smooth realistic speed control. It has been 
proved reliable over a testing period of 
many months. It can be built in high or 
low power versions and incorporates 
foolproof overload protection. With a 
modest addition to the circuit, simulated 
inertia can add further realism to your 
model train operations. 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiuiimimimiiiiiiiiiiiiiiiiiiiimiiiiiiii 

For AGC purposes, part of the IF 
signal is taken from the collector of the 
third IF amplifier, TR27. This is fed via an 
8.2pF capacitor, Cl31, to an amplifier, 
TR33, the output of which is rectified by 
the two OA91 diodes connected as a 
half-wave voltage doubler. The output of 
the rectifier charges either a 5uF capacitor 
(for AM reception) or the 5uF and a 50uF 
capacitor in parallel (for CW and SSB 
reception). These conditions may be 
switched from the front panel with a three 
position toggle switch S5. The third 
position short-circuits the 5uF capacitor 
and so renders the AGC system 
inoperative. 

As the source impedance of the 
rectifiers is relatively low, the capacitor(s) 
in circuit will be charged rapidly, in 
proportion to the strength of the signal 
being received. The only path for 
discharge of the capacitor when the signal 
level is reduced or disappears, is via the 
33K resistor and the emitter junction of 
the AGC amplifier TR34. 

When no signal is being received, there 
will be no charge on either the 5uF or 
50uF capacitor, no forward bias on TR34, 
no current through TR34, and no voltage 
across the 4.7K collector load resistor. The 
collector of TR34, is the source of 
forward bias, through a 2.7K resistor 
R144, to the bases of the four AGC 
transistors, TR2, TR18, TR26 and TR28. 
Under these conditions, these transistors 
will be saturated, so there will be very 




PRINTED CIRCUITS? 
YES! 

Now available in Brisbane 

• One off or quantity 

• Specialising in Electronics Aust. 
projects 

• Single and double sided 

• Plating of all metals, gold, silver 
etc. 

• Glass epoxy 

• Paper phenolic 

CALL OR PHONE FOR YOUR 
REQUIREMENTS 

WALTON TRENT 
Electronic Developments 
8 Stark St # Dorrington, 
BRISBANE 4060. 

Phone 38 5275 


SERVICE 

BILL TURNBULL offers you 
service on Hi Fidelity equip¬ 
ment tape Recorders, Com¬ 
munication Receivers and 
Electronic Test Equipment. 

25 years experience 
All work guaranteed 


BILL TURNBULL 

II ELLALONG ROAD, 
CREMORNE, N.S.W. 90 4825 
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AEGIS 

Transistor and Valve Type 
Aerial R.F. and Oscillator 

TUNING COILS . . . 


Transistor and Valve Type 

I.F.TRANSFORMERS . . . 



AEGIS PTY. LTD. 

347 Darebin Rd., Thornbury, Vic. 3071 
Phone 49 1017, 49 6792. P.0. Box 49 
Thornbury, Vic. 3071 
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BSR McDonald prices down. 

BSR McDonald continue to triple test every turntable. 



Model 500 with ceramic cartridge was $103 — now $84.50 
Model 500 with 850 magnetic cartridge was $114 — now $99.50 
Model 600 with ceramic cartridge was $114 — now $94.00 
Model 600 with 850 magnetic cartridge was $125 — now $109. 

Mini-module turntable now becomes just $53.00 


Every BSR McDonald automatic turntable is 
precision made and tested in Great Britain to the 
most exacting specification. Upon arrival in 
Australia, every model is unpacked, tested and 
assembled in the total turntable concept, then 
re-tested again under actual playing conditions. 
That’s why BSR service calls are the lowest in the 


industry - and perhaps that also explains why BSR 
sells more turntables than anyone else in the world. 

The BSR McDonald 500 and 600 are complete 
modular units ready for use. Each unit has an 
ebony polystyrene base, smoke tinted dust cover, 
mains and audio leads - the only complete, 
packaged, factory tested units. 


Features such as 

• Dynamic anti-skate control applies 
continuously corrected compensa¬ 
tion at all groove diameters. 

• Cueing and pause control lever 
allows for exact positioning of 
stylus on record and permits you to 
interrupt listening and reposition 
to same groove. 

• Micrometer stylus pressure adjust¬ 
ment permits 1/3 gram settings 
from 0 to 6 grams. 

• Automatic lock on tone arm after 
last record is played. 

• Dynamically balanced 4-pole 




AUTOMATIC 
TONE ARM LOCK 












induction motor has high torque, 
constant speed design - assuring 
minimum rumble and row. 

Tubular aluminium tone arm is 
perfectly counter-balanced both 
horizontally and vertically. 
Resiliently mounted, coarse and 
fine vernier adjustable counter¬ 
weight. 

Tone arm is jam-proof even if it is 
held during the cycling operation. 
Clip-in cartridge holder, provides 
universal mounting and quick 
change. (Optional). 



BSR A’Asia Pty Ltd 
Southern Section Industrial Estate 
St Marys New South Wales 
Telephones 6230375 and 6230376 


Wholesale Distributors Goldring Engineering (A'Asia) Pty Ltd New South Wales 443 Kent Street Sydney 2000 Telephone 29-5802/3/* Victoria 162 
Pelham Street Carlton 3053 Telephone 34-5105 Queensland 415 Adelaide Street Brisbane 4000 Telephone 2-3247 Western Australia 32 Northwood 
Street Leederville 6007 Telephone 84-988 South Australia 77 Wright Street Adelaide 5000 Telephone 51-5117 BSR-P112 
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G-E Announce New Solid State Device 


A new semiconductor circuit element that can store information on 
a silicon chip at densities of a million bits per square inch has been 
invented by scientists at the General Electric Research and 
Development Center in Schenectady, New York. 


little collector-emitter resistance. 
Consequently the AGC transistors will 
have negligible effect on their associated 
amplifiers. 

When a signal is received, one or both 
of the AGC capacitors will be charged, 
TR34 will conduct according to the signal 
strength and there will be a voltage drop 
across the 4.7K collector load. This means, 
in turn, that there will be less current fed 
to the bases of the AGC transistors, 
causing the collector-emitter resistance to 
increase and producing the same effect as 
placing a resistor of equal value in each 
amplifier emitter (or source) circuit. The 
resulting degeneration produces a 
reduction in amplifier gain. 

Transistors TR26 and TR28 are each 
shunted by R108 and R112, 4.7K and 150 
ohms, respectively. Also, the base of TR2 
is influenced by a BA100 diode, the anode 
of which is biased from a fixed voltage 
divider source Rll and R12. These 
refinements largely determine the overall 
characteristics and performance of the 
AGC system. These conditions should be 
adhered to, unless there is good reason for 
making any changes. 

Since the collector voltage on TR34 
falls with an increase in signal strength, 
this can be used as the reference for an 
S-meter. So that the meter will be forward 
reading, it is used in a bridge circuit, with 
a 2.5 K preset potentiometer to set the 
zero reading of the meter under no-signal 
conditions. In series with the meter is a 5K 
preset potentiometer which is used to set 
the limit of travel of the meter to just full 
scale, under the very strongest signal 
conditions. 

It has already been mentioned that the 
AGC system can be disabled with the 
switch, S5. Also associated with the AGC 
system is the RF Gain control, R143. This 
is so arranged that the potential from the 
slider is fed via a 100K resistor, R142, to 
the base of TR34. With the slider at the 
chassis end of the control, there will be no 
influence on the system. When the slider is 
advanced, the base of TR34 will be 
forward biased, by an amount set by the 
slider. This has the same effect as a 
rectified signal, with a consequent 
reduction of gain in the AGC stages. The S 
meter also reads accordingly. The RF Gain 
control may be used with or without the 
AGC being operative. 

Another facility also associated with 
the AGC system is that for muting the 
receiver. Switch S6 functions to short 
circuit the AGC line to chassis. Under 
these conditions, there is no forward bias 
on the AGC transistors and so the four 
controlled stages effect a very high 
insertion loss, such that the receiver is 
completely muted. The rotor of S6a is 
brought to a special outlet socket at the 
back of the chassis. A jumper will 
normally be placed across the plug 
inserted in this socket, connecting the 
switch rotor to chassis. If the system is to 
be used with a transmitter the control 
leads will be taken to a suitable control 
circuit in the transmitter. The system is 
instantaneous in its action, both ways. 

The audio amplifier consists of a 
preamplifier, TR37, driver, TR38, and a 
complementary-symmetry output pair, 
TR39-TR40, designed to drive a speaker 
system between 8 and 15 ohms. This 
amplifier was described as a separate unit 
in October, 1969. 

We used a 2N3638 PNP transistor for 
the driver but a Philips or Mullard BC178 
transistor would suit this position. The 
470pF capacitor between the base and 
collector may not be needed with the 
latter transistor. 

The power supply has three output 
voltages. The highest voltage is 


Called a Surface Charge Transistor, the 
circuit element involves a new concept for 
controlling the transfer of electrical 
charges across the surface of a 
semiconductor. Its inventors say that its 
combination of high speed and small size 
— several hundred could fit on the full 
stop ending this sentence — promises a 
major increase in the information storage 
capacity of semiconductor memories. 

"The surface charge transistor differs 
fundamentally from other available 
semiconductor devices, and its invention 
marks an important milestone in 
integrated circuits research". Dr Arthur M. 
Bueche, GE vice-president for research and 
development, said today. "The new device 
is expected to find initial application as a 

SURFACE CHARGE 


basic building block in computer 
memories and readouts, television 
cameras, and analog signal devices. We 
expect that it also will lead to many new 
applications unforeseen at the present", he 
added. 

The new device was described at the 
International Electron Devices Meeting of 
the Institute of Electrical and Electronics 
Engineers, on October 29, 1970. The 
technical paper was presented jointly by 
Dr- William E. Engeler, Dr Jerome J. 
Tiemann, and Dr Richard D. Baertsch. 
"Because of its simple structure", the GE 
researchers reported, "the surface charge 
transistor can be made very small, and 
thus it should be possible to develop 
circuits that are far more complex and 
that provide greater performance than 
those presently available". The fabrication 
process is compatible with GE's refractory 
metal oxide semiconductor (RMOS) 
technology. 

A "self registration" technique is 


unregulated and measures about 20 volts 
on the prototype, under quiescent 
conditions. This is the supply for the 
audio system. From the 20 volt point, a 
shunt regulator is added, which gives a 
regulated supply of 12 volts, for the rest 
of the receiver, except the first and second 
VFOs, and the BFO. For the latter three 
functions, the 12 volt point feeds a zener 
regulator at 10 volts.- Even under the 
severe current changes demanded by the 


involved in the fabrication process. This 
technique, developed earlier at GE's 
Research and Development Centre assures 
that electrodes on the tiny elements are 
aligned automatically in precise, relative 
positions. 

Fabrication of a surface charge 
transistor begins with a silicon chip 
covered with a thin layer of insulating 
film. Two electrodes — separated by a 
narrow slit — are formed by depositing a 
clean and precisely patterned layer of a 
refractory metal, such as molybdenum, 
over the insulator. These are the source 
and receiver electrodes. A second 
insulating film and another metal layer are 
then deposited in sequence, forming a 
third electrode which overlaps the thin slit 

TRANSISTOR 


separating the source storage region and 
receiver. This narrow electrode is called 
the transfer gate. 

Amplification of both charge and 
voltage is possible with the new circuit 
element. This amplified output is 
electrically isolated from the input and 
thus the structure is referred to as a 
transistor. 

A series of surface charge transistors 
can be easily linked to form a shift 
register, a basic component in computer 
memories. In this application, the circuit 
elements are merely placed adjoining each 
other along the surface of a silicon chip, 
with the receiver electrode on one unit 
serving as the source electrode of the next. 
Contact is not made with the silicon 
surface, except for input or output 
structures. 

The GE researchers believe that the 
surface charge transistor will find initial 
application in shift registers. 


class B audio amplifier, the double 
regulated supply to the oscillators is kept 
constant. This power supply was described 
as a separate unit in August, 1969, 
although it has been somewhat modified 
for the present application. 

We will continue the story of this 
receiver next month, when we will present 
a complete parts list and also discuss those 
components which require special 
consideration. ■ 
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AN 1C TUNER FOR 
COMPACT AMPLIFIER SYSTEMS 


Virtually built on the back of its own dial plate, the compact and 
apparently simple tuner described in this article nevertheless 
employs a full superheterodyne circuit. Secret of its apparent 
simplicity is a single integrated circuit which combines the functions 
of RF amplifier, mixer/oscillator, IF amplifier, detector, AGC and 
audio preamplifier. 

By GEORGE HUGHES 


The need lor an especially compact 
tuner arose from our plan to describe, in 
the near future, a fully integrated 
solid-state tuner/amplifier. This is a 
project that readers have been asking for, 
for some time. 

We have, of course, described many 
tuners - or “Program Sources” — over the 
past years, some quite ambitious in their 
design, but all using discrete (ie separate) 
components. As such, they have tended to 
take up more space than is readily 
available in a modern, integrated 
tuner/amplifler. Hence the need to come 
up with a completely new design, more 
appropriate to the role we had in mind. 

To be sure, space can often be saved 
simply by using smaller components and 
jamming them closer together, but, apart 
from the likely difficulties of building an 
“over-stuffed” unit in the first place, there 
is a likely problem of access, should 
service become necessary at a later date. 

Neither bulk nor access is a problem in 
our new Playmaster 131 Program Source, 
because most of the functions are 
concentrated in a single integrated circuit. 
In fact, on a printed wiring board 
measuring 2in x 2 y 2 in there is space to 
spare! 

The largest component on the board is 
the aerial coil, which is lViin high, 
although only Viin square in plan. Other 
not-so-large components are the oscillator 


coil, the Murata filter unit, and a few 
resistors and capacitors, mounted on end. 

The IC used in this new tuner is the 
TAA840, produced in Australia and 
available through Milliard and Philips 
outlets. 

As envisaged by the manufacturer, the 
main application for the TAA840 is as the 
front end - indeed as the major section - 
of a battery-operated portable radio 
receiver, using a ferrite rod antenna and a 
complementary pair of transistors for the 
audio output stage. However, it can be 
used readily enough as the basis of a 
general-purpose tuner, with suitable 
modifications to the peripheral wiring and 
components. 

Fairly obviously, if the tuner is to be 


housed in a metal case, a ferrite rod 
antenna cannot be considered. A tuned 
input circuit using an aerial coil must be 
substituted, with provision for an external 
aerial appropriate to the area in which the 
tuner is to be used. 

Further, since the audio stages are not 
to feed directly into a complementary 
pair, it is reasonable to consider some 
rearrangement of the external connections 
and components to suit them better to the 
revised role. 

As is common practice in ICs, the 
in-built circuitry is a good deal more 
complex than the circuitry which it 
replaces, using discrete components. Thus, 
while the sequence of stages is 
conventional enough for a superhet tuner, 
a number of in-built diodes, transistors 
and resistors are involved in stabilised bias 
and supply networks. To give point to this 
statement, it may be worthwhile to devote 
some space to a run-down of the circuit 
functions within the particular IC. 

First active stage in the IC is an RF 
amplifier transistor, receiving its signal 
from the tuned aerial coil already 
mentioned. Its collector is fed through a 
low value resistor and coupled directly to 
the base of a self-oscillating mixer, with no 
associated tuned circuit. 

To avoid overload with strong input 
signals, the RF stage must be subject to an 




Shown above is the 
face of the tuner, 
intended to show 
through a cut-out in 
another panel All 
the components are 
mounted on the rear 
of the same plate, 
most of them on a 
printed wiring board. 
Details of the board 
and of the dial string¬ 
ing are given else¬ 
where in the article . 
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It will not always be 
practical to show 
the internal wiring 
of an integrated 
circuit but the dia¬ 
gram of the 
TAA840 is avail¬ 
able and warrants 
presentation. The 
sequence of stages 
is discussed in the 
text . 


SPECIFICATIONS 

Supply voltage: 4.5 — 6.0V (max). 
Current: 12mA @ 5.3V (typ). 
Intermediate freq: 455KHz (nom). 
Tuning range: Broadcast band only. 
Sensitivity: 15uV @ 1MHz for 50mW 
in one stereo channel. Fed into 
amplifier auxiliary input, volume 
maximum. 

Bandwidth (6dB): 5KHz min, 7KHz 
typ @ IF 455KHz. 


AGC voltage. This could lead to difficulty, 
because changes in collector current, and 
therefore in collector voltage, would affect 
the voltage at the base of the 
mixer/oscillator, causing frequency shift 
and even oscillator dropout. 

For this reason the IC includes a series 
resistor supplying a string of three diodes, 
which provide a suitable and reasonably 
regulated voltage for the RF collector 
supply. From this same point a network of 
three resistors and two transistors provides 
a constant current bias source for the RF 
transistor base. This initial bias is 
modified, as required, by the AGC voltage, 
applied through still another transistor. 

Coupling between the mixer and first 
IF amplifier stage involves a Murata 
miniature IF coil/ceramic resonator 
combination external to the IC. The 
particular unit gives a somewhat wider 
bandwidth than the Philips type specified 
in the original application data but this is 
appropriate in a tuner which has been 
designed with an eye to quality of 
reproduction from local stations. 

Bias for the first amplifier involves a 
constant-current network, somewhat 
simpler than that for the RF amplifier, 
plus AGC through a separate transistor. 

Signal from the collector of the first IF 
amplifier is coupled to the base of a 
second IF stage through a capacitor, which 
is actually a reverse-biased diode. This 
small capacitor minimises the amount of 1/f 
noise (low frequency noise originating 
from the active devices) which can reach 
the audio amplifier via the detector. 

The Capacitive coupling also isolates 
the second IF stage from variations in 
collector voltage of the first. In fact, the 
second stage operates at potentials 
determined by a complex network 
involving three transistors and a half-dozen 
or more resistors. This provision allows the 


stage to be directly coupled to the diode 
detector. 

The detector circuit uses a diode 
feeding the input of an emitter follower. 
The time-constant of this part of the 
circuit is the integrated 56pF capacitor 
and the input resistance of the emitter 
follower, which is determined by the 
external resistor (4.7K) connected to pin 
11 of the IC. For best signal detection, the 
detectqr diode is forward biased by about 
1.4V from the stabilised DC collector 
voltage of the second IF amplifier 
transistor. The audio signal is available at 
the output of the emitter follower (pin 
11 ). 

From a second resistor network in the 
emitter circuit of the emitter follower, 
AGC voltage is fed to two AGC amplifiers 
already mentioned. The bias spreads in the 
AGC amplifier transistors are controlled 
by an external 220K resistor connected 
between pin 4 and the supply line. The 
resistor also controls the start of AGC 
control, set to 500mV at no signal. 

Data on the TAA840 IC claims an 
AGC control range of typically 64dB for a 
lOdB change in audio output. 

The input stage of the audio 
preamplifier is a long-tailed pair connected 
to a further pair, normally used to drive 
two complementary output transistors. In 
the present case we used the driver pair as 


an audio amplifier to provide an audio 
signal at a suitable level arid at a 
reasonably low impedance. One part of 
the audio preamplifier section is used to 
set the DC operating point, and the other 
part as an AC feedback facility to secure a 
wide signal handling capability. 

So much for the integrated circuit 
itself. 

Guided by the accompanying diagram, 
it should be a relatively simple matter to 
assemble the IC and its associated 
components on to the printed wiring 
board. 

The best order of assembly is to place 
the IC in position first. Check that it is 
orientated correctly before soldering, as it 
is extremely difficult to remove a dual 
in-line 14-pin unit such as this, without 
damaging either it or the circuit board. 
Correct orientation is when the small 
indexing notch on the top of the IC faces 
the same direction as the small arrow 
etched in the foil on the circuit board. 
You may find that the rows of pins on the 
IC may be splayed out a little, but this 
should not present any problem. 

After the IC is installed, all the small 
components can be soldered in position, 
finishing with the coils and the ceramic 
filter unit. Thin, flexible leads should also 
be attached at this stage, ready for 
connection to the tuning capacitor, the 


PARTS LIST 


iiiiiiiiiiiiiiiiiiiiiimiiiiiiiiHiimiiiiiiiiitiimiiiiiiiiiiiiiiiitiiiiifiiiiiiiiimiiiiimiiiiiimiiiiiiiiiiiiiiiiiimiiiimiliimmiiiiiimii 


1 TAA840 in tegra ted circuit. 

1 Printed board (71 /tu2). 

1 Tuning gang (MSP type K2XT/39260 
or similar). 

1 2in dial drum kit for Ain shaft. 

3 Dial pulleys and short bushes. 

1 Aerial coil (Aegis S203 or similar). 

1 Oscillator coil (Aegis S201 or similar). 

1 YFL455A IF filter assembly (Murata). 

1 Panel 6 3 A x 2!4inches. 

1 Dial scale card (see text). 

1 Tuning knob. 

CAPACITORS: 

3 O.luF 25 V disc. 

4 0.047uF 25 V disc. 

2 O.OluF 25 Vdisc. 

1 220pF NPO disc. 

I 220uF 16V electrolytic. 

I 25uF 6.4 V electrolytic. 

■iiiiiiiliiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiitiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiii 


RESISTORS: (10%,'A watt). 

1 220K 
1 27K 
1 10K 
1 4.7K 

1 470 ohm 

2 390 ohm 
1 56 ohm 

SUNDRIES: 

1 

2 

3 
2 
3 
3 
5 
1 


7-lug miniature tagstrip. 

3/8in x l/8in whit brass spacers. 
3/8in x 4BA clear brass spacers. 

5/8in x l/8in whit c’sunk screws. 
4BA x Ain c’sunk screws. 

31 Sin x 11 Sin whit c’sunk screws. 

1/8 whit nuts. 

Tuning spindle with nut. 

Short lengths of PVC hookup wire, dial 
cord , etc. 
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Superficially , the main circuit diagram is quite simple but there is a 
great deal of complexity, for a tuner, built into the integrated circuit. 
Construction, however, is a simple matter as also is the alignment, 
which can be done without instruments. 


antenna terminal, the power source, and 
the audio system. None of the leads need 
be shielded but they should be of 
sufficient length to reach their appropriate 
connection points. 

If it is intended to use a tuning 
indicator, as referred to later in the article, 
appropriate wiring should be provided for 
this also. 

To ensure good connection to chassis, 
it is helpful to lightly tin the immediate 
area around each mounting hole. Draw the 
small solder blob that the soldering iron 
tends to leave behind, outside the area 
occupied by each brass spacer. 

As will be apparent from the 
photographs, the tuner is assembled on a 
single flat metal baseplate. The rear face 
carries the circuit board, an MSP 
“padderless” two-gang capacitor and the 
usual dial drum and string/pointer 
arrangement. On the other side of the 
plate is affixed the dial scale. 

Fairly obviously, the dimensions of the 
plate can be varied to suit individual 
requirements, the only fixed dimension 
being the traverse length of the tuning 
scale itself. This must obviously be equal 
to half the circumference of the drive 
drum. For the prototype tuner, the plate 
was made from 16 gauge aluminium and 
measured 6%in x 2Vain. 

Note that the board and the tuning 
capacitor should be mounted away from 
the panel by about 3/8in to give sufficient 
clearance for the dial stringing and also for 
a miniature tuning indicator which some 
may elect to fit. More will be said about 
this later. 

No difficulty should be experienced in 
fabricating the panel, as it is a simple 
matter to mark off, drill and countersink 
the necessary small mounting holes. The 
only others required are a 3/8in hole for 
the tuning spindle bush, and a rectangular 
hole for the tuning indicator window - if 
this is to be provided. 

All screws used are countersunk l/8in 
whitworth except those for the tuning 
capacitor, which are 4BA countersunk. 


Threaded 3/8in long brass pillars should be 
used at the circuit board mounting points, 
with the extra length of each screw 
protruding enough to take the board and 
its clamping nuts. 

The three mounting bushes for the 
tuning capacitor should be unthreaded 
4BA clearance types. 

The three dial pulley bushes are 
mounted with countersunk screws from 
the front of the panel. The screws must be 
long enough to hold the clamping nuts, 
but not so long as to foul the dial drum. 

After the brass spacers, dial pulleys, 
tuning capacitor (and possibly the tuning 
indicator) have been mounted, the dial 
scale can be trimmed as necessary, ready 
for affixing with contact cement. 

The dial card will need to extend far 
enough beyond the printed scale area for 
the edges not to show through any 
ultimate panel cutout. The scale shown on 
our prototype was made from commercial 
Scotchcal but there is a good chance that 


The printed wiring 
board and the lay¬ 
out of the few 
components moun¬ 
ted on it. Make sure 
that the 1C is solder¬ 
ed in the right way 
round, as indicated. 
Thin , flexible leads 
need to be attached 
before the board is 
finally mounted, 
for external con¬ 
nections. 


suitable printed scales will be made 
available by one or other of our 
advertisers. Alternatively, we should be 
able to supply a photographic 
reproduction of the original scale through 
our correspondence service for the usual 
50c. 

Having affixed the label, trim the 
rectangular tuning indicator window and 
drive spindle hole with the corner of a 
razor blade or a modelling scalpel. 

As a next step, the dial string and 
pointer can be assembled on to the 
faceplate. 

Clo.se the gang and fasten the dial drum 
to its shaft so that the dial cord holes are 
centrally placed each side of an imaginary 
line from the top corner of the faceplate 
to the centre of the gang shaft. The drum’s 
position along the shaft should at the same 
time be such that the dial cord will feed 
directly on to the pulleys in a straight line. 

The dial stringing arrangement is 
illustrated in the accompanying diagram. 
Note that the string should pass around 
the drive spindle for at least two or 
preferably three turns, to minimise 
slippage. 

We suggest that the cord be fed around 
each point, except the pulley above the 
drive spindle, and tightened up with a 
small amount of loading on the dial drum 
spring. You should then find that suitable 
cord tension will be achieved when the 
cord is gently eased over the remaining 
pulley. Make sure, at this stage, that the 
system drives smoothly throughout full 
rotation of the tuning capacitor. 

As a final step, check that the gang is 
fully closed. Place the pointer in position 
and set it to the extreme marking at the 
low frequency end of the scale. Lift the 
cord into the pointer’s crutch and fasten 
the two with a small dab of contact 
adhesive. 

For its operation, the tuner requires a 
positive supply voltage which must not 
exceed 6.0 in any circumstances. If 
operating in conjunction with a power 
amplifier having a positive supply rail, the 
most obvious course would be to derive 
the tuner supply from a zener regulator 
(typically 5.6V, 5%) fed through a suitable 
series resistor. Current drain of the tuner 
itself is likely to be about 12 milliamps. 

With an amplifier having a negative 
supply rail, it may be possible to operate 
the tuner from a zener network but with 
its positive line at amplifier chassis 
potential. Care would need to be taken, 
however, to see that normal “earthy” 
circuits of the tuner were isolated from 
the amplifier chassis by suitable 
(Continued on page 61) 
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A young Australian inventor patents 
and produces his own invention. 

Just how, is told in Modern World 

Racing drivers tell how to predict and 
avoid accidents. 

The secrets are shared, in Modern World 

Saturated divers work dry, below the sea. 

A fascinating outline, in Modern World 

Computer programming. Its prospects 
and its problems. 

The details are there, in Modern World 

Whoever heard of a fish with legs? 

We did, so it’s in Modern World 

A unique new aircraft is designed and 
built in Australia. 

The story is told, in Modern World 

A new world of fascinating reading 
starts in February. 

Modern World - the new monthly magazine 


43.1763A 
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Into Hie world 
of science and 
technology 
comes a new 


magazine 
that tells it all. 


Modem 

World. 

Modern World, from the publishers of Electronics 
Australia, is a magazine that invites you to think. 

You ask why things are so. How they work. What's 
happening. You build, design, invent. You are aware. 

Modern World is yours. 

Modern World tells of the how and the why. Each 
month its fresh and fascinating pages will have you 
repeating ... I didn't know that”. 

4317( . 3f; By then, of course, you'll know. That's Modern World. 
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Modern World, Volume one Number one, 
appears February 1 5, 1 971. Be sure to start 
your collection with this first issue. 

Modern World is a magazine you will want 
to collect. Each month in its pages you will 
find fresh areas of interest, written to 
be enjoyed. Later you'll want to refer to 
Modern World again and again. Your collec¬ 
tion of Modern World magazines will be an 
evergrowing library of new developments, of 
fascinating explanations in science, tech¬ 
nology and the world about you. In Modern 
World you’ll discover why things are so, how 
things work; and you'll find many 
opportunities to try your hand at doing 
and making things yourself. 

Whatever your interests, whatever 
your hobbies, there'll be something for you in 
Modern World. If you earn 
your living today doing the 
thing you most like doing, 
or if you are planning a 
fresh career - Modern 
World will widen your 
horizons. 



In Modern World’s First Issue 

Articles of lasting interest, as varied as 
man's horizons. 

“Australia's Aircraft - the ugly duckling ", 
tells of Transavia's new and highly 
manoeuvrable aircraft. Its performance is 
as beautiful as its form may be ugly. 

Did you know that we have some Russian 
cameras on the market? Modern World checks 
out two of the more inexpensive models. 
There's an easy-to-follow explanation of the 
workings, and the origins, of the tape 
recorder. Modern World tells, too, of a new 
breed of telephoto lens. Vitally topical 
there’s an article on driving and surviving. 
Again, from the world of today, career 
opportunities in computer programming are 
outlined. From the world of tomorrow: 

“the first spacecraft to explore Jupiter". 

From new soft contact lenses that can be 
used for diving and surfing to the 
ravages of the farmer ant, from the air 
and the land and under the oceans of this 
modern world come the contents of 

Modern World. It’s yours for just 35 cents - 
February 15. 

Be aware. Be involved. 

Modern World's Mini Mart gives 
you the opportunity to trade, to 
sell, to swap with others who share 
your interests. A letter to the 
editor will keep you in touch, and 
your letters and questions will be wel- — 
corned. Because Modern World is the mag¬ 
azine that answers questions. The magazine 
that invites you to think. 

Ask your newsagent to save your first 
issue of Modern World - the new monthly 
magazine from the publishers of Electronics 
Australia. 
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2 and 3 watt professional 
I.C. audio amplifiers 

NOW AVAILABLE ... 


The SL402A and SL403A Integrated 
Circuit Audio Amplifiers are designed 
for use in Professional and Domestic 
applications where a compact, low cost, 
high quality audio amplifier is required. 
The devices are widely used by a 
number of Overseas manufacturers and 
are designed for use by both manufac- 
turer and hobbyist alike. 

Each unit incorporates a preamplifier 
and a Class A-B power amplification stage 


capable of delivering up to 2.5 watts 
(SL402A) and up to 3.5 watts (SL403A) 
r.m.s. output power. 

The circuits feature low distortion, high 
input impedance and use a minimum of 
external components. In addition the 
devices incorporate overvoltage protec¬ 
tion, as a function of the design applied 
to the output stage, thus offering sub¬ 
stantial protection against excessive 
supply voltages. 


The Integrated Circuits can be used to 
form the basis of a simple audio ampli¬ 
fier, an amplifier with base and treble 
tone controls or to form a more elaborate 
three channel system in either mono or 
stereo. The devices are available ex 
stock from the Professional Components 
Department of Plessey Ducon Pty. 
Limited or through the normal trade 
channels. Technical literature is avail¬ 
able on request. 


Performance Characteristics 


SL402A 

SL403A 

Output power r.m.s. 


2 Watt 

3 Watt 

Input impedance Preamplifier 


20 MO 

20 MO 

Main amplifier 


100 MO 

100 MO 

Distortion Preamplifier 


0.1% 

0.1% 

Main amplifier 


0.3% 

0.3% 

Frequency response Lower 3db point 


20 Hz 

20 Hz 

Upper 3db point 


30 KHz 

30 KHz 

Operating voltage 


+ 14 V 

+18 V 

Minimum operating load 


7.5 0 

7.5 O 

S38 Melbourne 

¥ i»S§^ Brisbane 

-Adelaide 

0©mp@nesits W Auckland (N.Z.) 

42 3921 

21 7444 



76 3434 

21 4821 

78 509 




Plessey Ducon Pty Limited 

Box 2 PO Villawood NSW 2163 Telephone 72 0133 
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construction and/or blocking capacitors. 

If provision cannot be made along 
these lines immediately, it would be 
possible to test and align the tuner, 
operating it from a 4.5V battery supply. 
With the modest order of current involved, 
this could in fact be a semi-permanent 
arrangement, providing the tuner was 
switched off when not in use. 

To test the tuner, it will also be 
necessary to connect it to an audio 


RF alignment without a signal 
generator should proceed as follows: Find 
two weak but steady stations at the low 
and high ends of the band respectively and 
find their frequency from a suitable table 
(station frequency listings are published 
each January in this magazine, and copies 
are available through the reprint service). 
Use these as your references in 
conjunction with the dial markings. 

By carefully adjusting the oscillator 


The dial stringing 
diagram. It is im¬ 
portant to achieve 
suitable tension on 
the cord and a 
method is suggested 
in the text. 



amplifier using two leads: an “earthy” 
lead between chassis and chassis, and a 
“hot” lead from tuner audio output to a 
“pickup” or “auxiliary” input on the 
amplifier. A shielded lead could serve both 
purposes but, because of the relatively low 
impedance of the tuner output, a shielded 
lead should not normally be necessary. 

Having checked all connections, etc, 
the tuner can be switched on preparatory 
to alignment. In fact, it should bring in 
stations immediately at switch-on, but 
they will not necessarily be at normal 
strength or at their proper positions on the 
dial. 

The first part of the alignment 
procedure is to set the resonance of the 
tunable coil in the IF filter to that of the 
ceramic filter. This can be carried out 



The sliding pointer can be made 
from a scrap of brass or tinplate 
and tinned copper wire. 


Repeat both procedures alternately 
until you are satisfied with frequency 
position and best audio. All other stations 
should fall into their correct positions on 
the dial. 

A point which should be mentioned is 
that the miniature tuning capacitor and 
coils used are hard put to it to cover the 
entire broadcast band from 530 to 
1600KHz and there is a possibility that 
coverage may fall short of the ends by 
lOKHz or so. In most cases this will not 
matter but, if you live in an area served by 
a station at either extreme of the band, 
the alignment may have to be nudged a 
little to favour that station at the expense 
of unneeded coverage at the other 
extreme. In general, this will mean 
screwing the cores in slightly to pick up 
extra low frequency coverage, or out 
slightly to pick up extra high frequency 
coverage. 

As mentioned earlier, a tuning 
indicator can be used as an accessory to 
the tuner if desired. 

We have the choice of two types - a 
thermionic type (known in earlier days as 
a “magic eye”) or a moving coil meter. 

Probably the most obvious thermionic 
indicator for the role is the DM70 (or 
1M3). Although designed originally for use 
in valve portable radios, it can be used 
with this IC tuner, provided suitable 
supply voltages can be made available for 
filament and target. 

The DM70 tuning indicator is 
physically similar to a sub-miniature valve 
but connects into circuit by short flying 
leads, rather than by a socket. 

In operation, the DM70’s “exclamation 
mark” shaped fluorescent column varies in 
length as the control grid bias is varied by 
the AGC system. 


On the left of the dial scale 
is an area which is available 
for a tuning indicator if this 
is considered practical or 
desirable. If not required , 
leave the label intact. 



using one of two possible methods. 

The first is to use a modulated 
oscillator or signal generator covering 
455KHz. With the generator signal applied 
to the lug of the aerial coil section of the 
gang, tune the core in the IF filter for 
maximum audio, read preferably on some 
form of audio level indicator. 

The second is to use a weak but steady 
broadcast program, adjusting the IF core 
for strongest output. By using a weak 
input signal, further limited by a short 
aerial, the effect of adjustmerits will not 
be swamped to the same extent b> 
operation of the AGC system. 

RF alignment with the aid of a signal 
generator should proceed as follows: Set 
the signal generator to 600KHz and feed 
its output into the tuner aerial lead, 
preferably via a dummy antenna pad. 
Tune the signal and adjust the oscillator 
core as necessary to bring the signal to 
600KHz on the tuner dial. Use no more 
signal level for this and subsequent steps 
than is necessary to produce an audible or 
measurable signal. 

Now set the signal generator to, say, 
1500KHz and adjust the oscillator 
trimmer (not the core) until the signal is 
heard at the 1500 marking on the tuner 
dial. Now peak the aerial trimmer for 
maximum signal level. As a double check, 
repeat the two procedures, first at the low 
frequency end, then at the high frequency 
end of the band. 



The chassis plate is so simple that it may not warrant 
release as a commercial item. It can very simply be cut from 
a scrap of 16-gauge aluminium and drilled as shown above. 


core, move the low frequency station 
along the dial until the pointer is at the 
correct frequency mark. If the audio level 
drops as you move the pointer towards the 
correct position, peak the aerial coil core 
for maximum audio. When in the correct 
position, peak the aerial coil for best 
audio. 

Now tune to the higher frequency 
station, and adjust the aerial and oscillator 
trimmers in the same manner whilst 
“riding” the pointer to the correct dial 
marking. 


The DM70 indicator requires two 
supply sources for operation - a positive 
HT voltage of 45 volts minimum to 90 
volts maximum for its plate, and voltage 
of 1.4 volts at 25mA for its filament. 

With solid-state amplifiers having a 
positive supply rail, the necessary voltages 
can usually be derived directly or through 
suitable dropping resistors. We have this in 
mind for the integrated tuner/amplifier to 
be described. 

(Continued on page 174) 
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RCA is the first tube manufacturer to 
offer power tubes for SSB applications 
whose distortion characteristics have 
been tested by "white noise." 

This means that RCA power tubes 
intended for multiplex service can 
be checked out under field use 
conditions before they are shipped. 
Thus, RCA tubes can meet conditions 
for distortion as it relates to noise 
loading procedures set forth by Mil 
Std 188c and Mil Std 1311. 


Now, 

OGQBZJL] 

tubes for 
SSB can be 
“White Noise” 
tested 


Under these test conditions, you can 
forget questions of definition between 
peak envelope power and peak 
side-band power, of peaking 
characteristics taking on average 
characteristics in multiplex services, 
of intermodulation performance 
ratings and how they relate to power 
output. RCA power tubes for SSB 
when tested for "white noise" at 
average power output will supply 
the information to fulfil your 
application requirements. 

Whether speech, teletype, data 
transmission or any combination is 
your SSB application, contact AWV. 


For technical details write to 
Amalgamated Wireless Valve Co. Pty. Ltd., 
Private Mail Bag, P.O., Ermington 2115 
or Interstate Offices and Distributors. 
Australia’s Own Electronics Organisation 



AMALGAMATED WIRELESS VALVE CO. PTY. LTD, 


V1379 FP 
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NEW COMPACT ENCLOSURE DESIGN FROM ROLA 


A loudspeaker kit and an enclosure design, 
announced recently by the Plessey Rola Company 
will interest those who may be on the look out for 
a compact system, suitable for home construction, 
and for use with amplifiers of modest power 
ratings. 


Compact, fully sealed enclosures have 
been in the spotlight for some years and 
Plessey Rola Company, with others, have 
produced loudspeakers intended for use in 
home-constructed fully sealed systems 
such as the Playmaster “Bookshelf’ and 
the Playmaster “Point-Four*’. 

Almost as a by-product of their design, 
such loudspeakers (and systems) tend to 
be rather less sensitive than loudspeakers 
commonly fitted to mass-produced 
stereograms. The sealed systems are heard 
at their rather excellent best when 
operated from an amplifier system 
delivering 10 watts RMS or more per 
channel, and with modest bass boost in 
operation. 

Recently a demand has emerged for 
loudspeaker systems which will perform 
better than those in the usual 
mass-produced stereogram but which do 
not demand as much power input for a 
given acoustic output and which do not 
rely as much (or at all) on bass boost from 
the amplifier. At the same time, such 
loudspeakers, while perhaps a little more 
expensive, must not be priced up into the 
exotic class. 

The Plessey Rola Company’s response 
to this demand is a pair of loudspeakers, 
which have been developed from their 
earlier types. The C60 is a 6-inch type 
with a low-resonance cone, but without 
the production complexities and the 
added cost of a separate roll-surround. Its 
gap, cone travel and magnetic circuit have 
been manipulated to give it a nominal 
power handling capacity of 10W RMS 
with an increase in sensitivity compared 
with the earlier high-compliance models. 
The C3GX tweeter is intended to mate 
with it, matching the woofer in sensitivity 
and power rating. 

Rola suggest that, in order to sustain 
sensitivity and output to as low a 
frequency as possible, the C60 
loudspeaker be used in an enclosure 
incorporating a vent tube. The thinking 
obviously runs along similar lines to that 
reflected in the Magnavox systems 
mentioned last month, although these are 
rated for a higher power output - and a 
higher selling price It had been our 
intention to build up an enclosure to the 
Rola specifications above but, with 
pressure of pther work, time has 
continued to slip by since release of the 
loudspeakers was first mentioned in our 
October issue. We have every confidence, 
however, that the system would perform 
well and the plans will allow individual 
readers to build up their own systems 
without further delay. 

The C60 and C3GX loudspeakers are 
available in either 8-ohm or 15-ohm types 
and it is only necessary to order the 
required impedande to meet the individual 
requirement. Most valve amplifiers have 
required 15-ohm systems, while 8 ohms 
seems to be the most common value for 
transistor amplifiers. 

The C60 woofer has a deliberately 
limited treble response, obviating the need 
for a series inductor to achieve this same 
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The overall balance of the 
system can be controlled to suit 
any taste by providing a control 
for the tweeter. 

result. However, the tweeter must be 
coupled to the signal line through a 
capacitor, as shown. Use 4uF for an 8-ohm 
system and 2iiF for a 15-ohm system. In 
both cases, a non-electrolytic capacitor is 
to be preferred. Note, by the way, that the 
phasing of the loudspeakers should be 
observed, the two connections coded 
“black” go to one side of the circuit; the 
two connections coded “red” go to the 
other side. 

To allow the level of the tweeter to be 
adjusted, a 50-ohm potentiometer can be 
installed, as shown in the circuit. It has 
been fairly common practice to use a fixed 
or slider resistor for the purpose, which 
can be pre-set by trial and error to give the 
desired overall balance. 

Rola suggest that a conventional 
wire-wound potentiometer be used and 
fitted in such a way that the balance can 
be adjusted at any time by the turn of a 
knob. With this in mind, the control can 
be mounted on the baffle itself, with a 
rebate in the front surface deep enough to 
accommodate the locking nut. The shaft 
protrudes through the fret cloth and 
carries a knob which will harmonise with 
the finish. 

The actual output leads can be brought 
out the rear panel through holes no larger 
than necessary to accommodate the leads, 
which are then connected to suitable 


2 HOLES 

ENCLOSURE (C60 AND C3GX) 7/8" a^T 

At left , the two loudspeakers 
suggested by Rola for a 

compact, medium power 

loudspeaker system, the C60 and 
the C3GX. The enclosure above 
is a little larger than our earlier 
“ Point-Four” system but still 
quite small enough to be 

supported on a shelf. 

terminals. In fact, any suitable terminal 
arrangement can be used, provided the 
arrangement is air-tight. 

In the contruction of the cabinet, the 
same principles would apply, as set out in 
last month’s article. It can be btiilt from 
y 2 -inch thick plywood or particle board, 
with all joints rendered rigid and air-tight 
by glueing and screwing. Homebuilders 
will normally have to rely on internal 
cleats, as indicated. 

The bass loudspeaker is screwed to the 
baffle from the rear in the normal way. 
The tweeter, however, is let through from 
the front to avoid having the higher 
frequencies pass through a “tunnel” 
formed by the thickness of the baffle. To 
mount the tweeter in this manner, it is 
necessary to rebate the front of the baffle 
to a depth of about ^-inch and to cut the 
hole accurately so that the tweeter not 
only is retained in position but also forms 
a seal against the baffle surface. It can 
probably be bolted rather than screwed in 
position. 

Thicker material may be used for the 
cabinet but not thinner material. If thicker 
material is used, the external dimensions 
will need to be increased accordingly, to 
preserve the correct nominal internal 
volume of 0.625 cu ft. 

It should be noted that the fret cloth is 
stretched over a V^-inch thick frame which 
supports the cloth free of the baffle 
surface. This tends to reduce the damping 
effect v/hioh any cloth has, when glued 
directly across a vent or port. It also 
avoids the problem of the cloth buzzing 
against the baffle surface in the presence 
of high amplitude, low frequency signals. 

All inner surfaces of the enclosure, 
other than the baffle itself should be 
covered with a layer of 1-inch thick 
bonded fibre (Innerbond, &c) held in 
position with upholstery pins. This general 
class of material is much to be preferred to 
underfelt, which should only be used if 
nothing more suitable is available. ■ 
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STEP DOWN 

TRANSFORMERS. 

SECON- 


RATING DIMENSIONS 




DARY 

TYPE — 






WEIGHT 

VOLTS 

NO. 

V.A. 

AMPS 

H. 

W. 

L. 

LBS. 

FUSEMASTER RANGE 

- Enclosed In Steel Cases 




6 

TS6 60B 

60 

10 

5 

3\ 

7 

6'. lb. 

12 

TS12 12B 

12 

1 

2 1 . 

2 s , 

5\ 

2 lb. 

12 

TS12 30B 

30 

2.5 

4'2 

3 

6 

4 lb. 

12 

TS12 60B 

60 

5 

5 

3% 

7 

6'. lb. 

12 

TS12 125B 

125 

10.42 

5\ 

4*4 

9 

11*4 lb. 

24 

TS24 30B 

30 

1.25 

4‘i 

3 

6 

4 lb. 

24 

TS24 60B 

60 

2.5 

5 

3 s , 

•7 

6 '2 lb. 

24 

TS24 125B 

125 

5.2 

5’< 

4*4 

9 

llL lb. 

24 

TS24 200B 

200 

8.33 

5*4 

4*4 

9 

14'.. lb. 

32 

TS32 30B 

30 

.94 

4'2 

3 

6 

4 lb. 

32 

TS32 6OB 

60 

1.88 

5 

3'. 

7 

6'- lb. 

32 

TS32 125B 

125 

3.9 

5\ 

4L 

9 

IP* lb. 

32 

TS32 200B 

200 

6.25 

5*4 

4'4 

9 

14*. ID. 

32 

TS32 300B 

300 

9.4 

5*4 

4' 4 

9 

18 ib. 

32 

TS32 500A 

500 

15.6 

6*4 

■5*4 

6'2 

26 Ib. 

32 

TS32 750A 

750 

23.44 

8*4 

6-4 

6L 

38 Ib. 

32 

TS32 1000A 

1000 

31.35 

8*4 

6*4 

8L 

51‘. Ib. 

115 

TS115 30B 

30 

.26 

4 , -j 

3 

6 

4 Ib. 

115 

TS115 60B 

60 

.52 

5 

3’* 

7 

6'- Ib. 

115 

TS115 125B 

125 

1.09 

5*4 

4L 

9 

11*4 Ib. 

115 

TS115 200B 

200 

1.74 

5*i 

4*4 

9 

14‘ : Ib. 

115 

TS115 300B 

300 

2.61 

5'i 

4*4 

9 

18 Ib. 

115 

TS115 500A 

500 

4.35 

6*4 

5*4 

6‘, 

26 Ib. 

115 

TS115 750A 

750 

6.53 

8*4 

6‘i 

6L 

38 Ib. 

115 

TS115 1000A 

1000 

8.7 

8>i 

6*4 

8*4 

51-2 Ib. 

115 

TS115 2000A 

2000 

17.4 

10* : 

8*4 

8*4 

79 Ib. 

SOLDERING IRON TRANSFORMERS 

-Enclosed in pressed steel cover - 

suitable for 

Mico or Oryx Soldering Irons 







5.6, 7. 

TS7 20 

20 

2.85 

3*. 

2‘i 

2*4 

2*2 

10,11,12, TS12 40 

40 

3.33 

3*. 

2% 

3*4 

3-2 


3FERGUS0NE 

All transformers in this range are suit¬ 
able for connecting to a 240 volts, 50 
Cycles, Single phase supply and, where 
applicable, comply with Australian 
Standard Cl26 - 1950 under approved 
Number N 158. 

FUSEMASTER RANGE:— 

All transformers housed in steel cases 
("A" and "B") fall into the above 
category. 

A TYPE 

• Fuse protection of output 

• Three core primary Flex 6'6" long 

• Conduit or grommet knockouts 

• Primary and Secondary Terminal Blocks 

• Carrying handle 

• Provision for wall mounting 

• Two outlets provided on I25W rating and 
over. 

B TYPE 

• Fuse protection of output 

• Three core primary Flex 6'6" long 

• Carrying Handle 

• Provision for wall mounting 


Available from recognised electrical wholesalers 

FERGUSON TRANSFORMERS PTY. LTD. 

331 HIGH STREET, CHATSWOOD, N.S.W. • P.O. BOX 301, CHATSWOOD, 2067. 
TELEPHONE 40-0261 <8 LINES) • TELEGRAMS: "FERTRAN." 


SOUND HOUSE PTY. LTD. (Audio consultants) 

bring you 

AUSTRALIA’S FIRST CAR STEREO 




GOLDEN FLEECE 


TAPE EXCHANGE SERVICE 

Available to members only through selected "GOLDEN FLEECE" service stations 

throughout Australia. 

MEMBERSHIP FORMS 

Available to members only through selected "Golden Fleece" service stations throughout Australia. 
May be obtained by writing to either of the addresses below: 

Initial membership cost $10, which includes one cartridge or cassette pre-recorded tape of your 
choice. Membership is for 12 months and renewable for $3. No limit to number of tapes exchanged. 
Cost to exchange one tape is $1.20 payable at time of exchange. 

OVER 5,000 TAPES AVAILABLE 


Write now to:— 


SOUND HOUSE PTY. LTD. 

106 Wellington Parade, 
MELBOURNE, 3000. 

Phone:4192767 


Please forward membership application form 
for tape exchange service. 

NAME 

ADDRESS . 

Postcode 

Sound House: 106 Wellington Parade, 
East Melbourne. 3002. 


SOUND HOUSE PTY. LTD. 

243 Elizabeth Street, 
SYDNEY, 2000. 

Phone: 266 149 
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THE SERVICEMAN 



From here, there, and everywhere 

This is the time of the year — near its end as I write — when I usually 
go through my file and pick out those items, mostly contributed, 
which lack of space has prevented me from using earlier. So here is a 
collection of them. They range from serious service problems to 
amusing stories. I’m sure you’ll find then interesting. 


My first story is from a fellow 
serviceman, Mr P. E. of Western Australia. 
It concerns a home constructed stereo 
amplifier and, as well as being the scene of 
a most unusual fault, it points up some of 
the elementary faults which beginners can 
encounter in a project of this kind. Here is 
the story. 

Many years ago, a valve tester was a 
standard item of a serviceman’s 
equipment, but today most valves are 
“tested” by substitution with one which is 
known to be good. When a replacement 
valve is not available a check of the 
operating voltages can often be used to 
give a fair indication of the serviceability 
of a valve. 

If a 6AQ5 used as an output valve in an 
audio amplifier has 250 volts on its screen, 
slightly less on the anode due to the 
voltage drop in the output transformer, 
and around 12.5 volts across a 250 ohm 
cathode bias resistor, it can usually be 
assumed to be at least usable. This story 
tells of a 6AQ5 which had all the right 
voltages but would not amplify at all! 
Replaced with a new valve the equipment 
worked perfectly. 

It all started with a plea for help from 
a friend whose elder son had just 
completed his training in electronics and 
had since gone to live some hundreds of 
miles away. During his training period he 
built a Basic Stereo Amplifier 
(“Electronics Australia”, June 1966). The 
father had made a wooden mantle type 
cabinet to which he and the younger son 
had fitted the amplifier and turntable, 
only to find that one channel was not 
operating. 

Would I tell them what was wrong with 
it? 

Now, it is surprising how often a 
serviceman is ungenuously or ingeniously 
(I know not which) led to accept a repair 
under the impression that it has only one 
fault and latd: discovers that it has many. 
The job was no exception. 

Because the set-up and environment 
can have some bearing on faults of this 
kind, I decided to have a look at the 
amplifier before buying too deeply into 
the problem. On arrival, I found it set up 
on a card table in the lounge, with the 
turntable perched precariously on two 
piles of books. I don’t know what sort of 
expression flitted across my face, but 
hastily and apologetically it was explained 
that previously it had occupied pride of 
place on the floor! A well used copy of 
the appropriate issue of “Electronics 
Australia” was opened at “A Basic Stereo 
Amplifier”. 


A quick comparison showed that the 
original layout had been followed fairly 
closely but that there was no rectifier in 
the appropriate socket. Under the chassis I 
found two silicon diodes replacing the 
valve rectifier and a 250 ohm 5 watt 
resistor to compensate for the lower volt¬ 
age drop across the semiconductor diodes. 
As this resistor had been grossly overheat¬ 
ed I checked that there was no short cir¬ 
cuit on the HT line before switching on. 

The voltages of the 6AU6 amplifiers 
and the 6AQ5 output valves in both 
channels were normal, except that the HT 
supply was 280 volts which is in excess of 
the maximum rating for a 6AQ5. 

The only output I could obtain by 
trying to play a record was an AC hum 
when the volume control was adjusted. 


This and the other two controls had been 
removed from the metal chassis ready for 
mounting on the wooden panel of the 
cabinet. I made a mental note that it 
would be necessary to connect the metal 
shaft and case of this ganged 
potentiometer to chassis. 

The general construction was of a 
reasonable standard, and there was no 
apparent reason why it should not work, 
so I took the amplifier and the speakers 
back to the workshop. 

Whilst unplugging one of the speakers, 
I noticed that the soldering of one of the 
leads to its plug had come adrift, possibly 
because it is difficult for the flux from 
resin cored solder to reach the wire inside 
the pin. One way of coping with this 
soldering job is to place a small amount of 
non-corrosive paste flux on the conductor 
of the flex, pass it right through the pin so 
that it just projects, and then apply solder 
with a hot iron to the tips of the wire and 
the pin simultaneously. 

A good tug on the lead of the other 
speaker plug showed that it also needed 
re-soldering. Was this the fault? 

Applying a “finger on the grid” test to 
the input sockets showed that channel 1 
was working but channel 2 was dead. 
(Actually I used the test prod of a 
multimeter in lieu of a finger because it is 
more convenient and less hazardous.) 
Touching the grid (pin 1) of the 6AQ5 in 
channel 1 made the appropriate noise in 
the speaker for this channel, but when the 
same pin of the 6AQ5 in channel 2 was 
tried there was “no-one at home”. 

One of the advantages of a stereo 
amplifier is that it has a built-in set of 
valves for testing by substitution. When 
the 6AQ5s were interchanged the fault 
changed channels, showing that one was 
defective. 

While replacing the faulty valve and 
checking that the replacement did, in fact, 




I am enclosing a photo of an electrolytic capacitor that might 
interest you. While it is not unusual for these to explode , the point of 
interest in this case is that the plastic outer sheath transferred itself 
from the outer can to the innards. 

This plastic covering is quite tightly fitted to the can and is not 
easily drawn off. Apparently , as the capacitor blew the inner part drew 
the capacitor with it and it now remains quite tightly fitted. Incidently, 
it made quite a mess of that part of the set , breaking a tag strip and 
spattering its contents around. The photo shows a relay coated with 
this fibrous looking stuff. This accident occurred in a two way radio 

belonging to the N- - R — County Council. Iam the radio technician 

for this council and also a radio amateur. 

Your column always interests me, it is the first page I turn to when I 
receive my copy. I have picked up a lot of useful information from you 
over the years , so keep up the good work. 

Yours sincerely , 
G. W.R. 
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You'll discover a whole new realm of thrilling high-tidelity listening 
enjoyment when you team unique slant-front SONY TC-366 Stereo 
Tape Deck with your present sound system—or with either of the 
superb SONY stereo Amplifiers TA-1144 or TA-1010. Both ampli¬ 
fiers make ideal partners for the TC-366 and offer stereo recording 
and listening that will meet your highest expectations. Sony TC-366 
slant-front design makes tape deck operation more stable and 
simple. Three separate heads—play-back, recording and erase— 
enable you to monitor either what you are now recording or what 
you have just recorded on tape. The mixing facility means you 
can record two sound sources—such as your voice and radio music 
—simultaneously. Servo-controlled tape transport reduces flutter 
and wow and assures incredibly smooth and steady reel drive with 
optimum tape tension. A tape selector allows you to record on 
normal tape or special high-fidelity tape such as SONY SLH. If you 
want good listening . . . select the amplifier that suits you, then 
team it with the TC-366—it's a versatile and magnificent stereo 
sound performer. 


... and two superb sony 
Amplifiers to team with it: 


The TC-366 and one of these amplifiers will give you truly good listening! 


0 mm mm M 

■■■ # 

o i K 

9 o' 


TA-1144 


o o o IfJ 11,1 ° 
i • • BS • 


TA-IOIO 


Power Output: Rated output, 30W per channel, both channels 
operating 

Less than 0.2% at rated output 


Harmonic Distortion: 
Intermodulation Distortion 
(60 Hz:7 kHz = 4:1): 
Frequency Response: 
Headphone Output: 
Tone Controls: 

S/N Ratio: 


Circuit: 

Dimensions: 

Weight: 


Less than 0.2% at rated output 

15 Hz —300 kHz ±2 dB 

Accepts all low and high impedance headphones 
Bass 100 kHz ± 10 dB (10 steps by 2 dB) 

Treble 10 kHz ± 10 dB (10 steps by 2 dB) 
PHONO-1, PHONO-2, better than 70 dB (1.2 mV), 
TUNER, TAPE, REC/PB, AUX-1, AUX-2, AUX-3, 90 
dB (150 mV) 

24 transistors, 7 diodes 

16 5/8 (W) x 5 13/16 (H) x 12 5/8 (D) 

17 lb 1 oz 


Rated output, 15 watts per channel, both 

channels operating 

Less than 0.5% at rated output 

Less than 1% at rated output 
20 Hz — 100 kHz 

Accepts all low and high impedance headphones 
Bass 100 kHz ± 10 dB. Treble 10 kHz ± 10 dB 

PHONO-1, PHONO-2, better than 70 dB, 3 mV, 
TUNER, AUX-1, AUX-2, TAPE, REC/PB, better 
than 90 dB (250 mV) 

20 transistors, 5 diodes 

16 9/16 (W) x 4 7/8 (H) x 9 11/16 (D) 

10 lb 


SONY 

Distributed by: 


SYDNEY 26-2651 • MELBOURNE 30-2491/2 • ADELAIDE 53-6117 • 

BRISBANE 2-6467 • PERTH 28-8102 • LAUNCESTON 2-5322 • Agents: 

CANBERRA 47-9010 • N'CLE. 61-4991 • PORT KEMBLA 4-2071. 

JMS/21-70 


JACOBY# 

MSTCHELL 


I 

I 

I 

l 


To: Jacoby, Mitchell & Co. Pty. Ltd., 469-475 Kent St., 
Sydney, N.S.W., 2000. 

Please send me information on the SONY TC-366 Stereo 
Tape Deck and the TA-1144 & TA-1010 Stereo Amplifiers. 


NAME. 

ADDRESS. 


..POSTCODE.. 
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cure the fault, I pondered over the puzzle 
which it presented. Any fault I could 
think of that would result in zero output 
should have shown up in the voltage 
check. As a final gesture I looked at its 
diagram in a valve manual and then the 
penny dropped! 

Earlier, when checking the circuit 
wiring, I noticed that only the coupling 
capacitor from the 6AU6 was connected 
to the grid, pin 1. Presumably the grid 
resistor was connected to pin 7, relying on 
the connection shown inside the valve to 
complete the circuit to pin 1. 

Inspection of the wiring proved this to 
be correct. More important, a multimeter 
check of the valve showed an open circuit 
between pins 1 and 7, although by visual 
inspection both pins appeared to be 
connected internally to the grid structure; 
Apparently, the internal connection to pin 
7 was OK providing a bias circuit to the 
grid, but the lead to pin 1 to which the 
signal had been applied was open circuit. 

So much for the infallibility of voltage 
checks! 

All that remained then was to replace 
the 250 ohm HT dropping resistor with a 
larger one which would reduce the HT to 
around 250 volts. A ciuick calculation 
showed that assuming a current of 100 
milliamps the power dissipated by the 
existing resitor was 2Vi watts. To be on the 
safe side I doubled the resistance to 500 
ohms and also increased the wattage 
rating. 

Still unexplained was the reason why 
the original resistor had been grossly 
overheated, so I rang the owner. This time 
I spoke to the younger son who 
volunteered the information that when 
they had tried the amplifier this resistor 
had literally started to “go up in smoke” 
and that, by disconnecting the cathode 
bypass capacitor of one of the 6AQ5, the 
overload appeared to have been removed. 

Sure enough, the bypass capacitor had 
Deen disconnected, but tested OK with a 
nultimeter. Closer inspection showed that 
leat and pressure appeared to have 
punctured the plastic sleeving over the 
uody of the capacitor where it touched 
:he wire wound cathode resistor, 
effectively shorting it to chassis and 
eliminating the cathode bias voltage. Just 
in case this was not the fault, I replaced it 
with a new one, spaced well away from 
the cathode resistor. 

On returning the amplifier to the 
owner, I examined the leads from the 
gramophone pickup to the amplifier, only 
to find that on one channel the lead and 
shield had been reversed. This corrected, 
the amplifier worked perfectly and the 
owner commented with surprise that there 
was no background hum. This was just 
another fault he had forgotten to 
mention! 

Well thank you Mr P. E. for a most 
interesting story. Incidently, a point well 
taken is the one concerning stereo 
amplifiers and the trick of using a good 
channel as a reference to service a faulty 
one. Nor is this restricted to swapping 
valves. The good channel can provide an 
invaluable voltage reference, particularly 
when dealing with unfamiliar solid state 
equipment. And, by all accounts, this 
simple trick is one which a surprising 
number of people fail to appreciate. 

To change the subject, there is a 
photograph and accompanying story on 
the previous page which undoubtedly 
rates some kind of a record in the realm 
of the unusual. While the two tell their 
own story, I would like to take this 
opportunity to thank the author for his 
contribution and his kind remarks. I will 
Jo my best to keep up the “good work”. 

The next contribution is from a 
completely different source; the house 


journal of the Engineering Division 
Australian Post Office, “Telegen” (June, 
1970). It is extracted from the “Letters 
To The Editor” section. 

“Did you hear about the farmer who 
applied to have his 6in extension bell 
disconnected? When the tech went out to 
recover the extension bell the farmer said 
that he didn’t see why he should pay good 
money in rent when his dog was doing the 
job as well. 

“All techs being amateur sleuths, our 
man asked a few more questions and then 
discovered that the dog was chained up by 
the house and whenever he howled the 
‘Cocky’ knew that his phone was ringing. 

“The Tech quickly discovered the 
solution to this amazing dog with the 
Extra-Sensory Perception. The service was 
an automatic two party and the ring 
comes in on one leg, through the bell to 
earth. However in this case the earth was 
obtained through the lead sheath. 

“The cable was stapled along a beam 
under the house, the lead sheath had 
broken and the dog’s chain was fixed 
around the beam. So poor Fido was the 
only effective connection with earth and I 
daresay the resistance decreased 
considerably when he cocked his leg.” 
C.S., Shift Super Tech, Burnie, Tasmania. 

Poor Fido. Truly has he been called 
man’s best friend! 

And from laughter to something more 
serious. A Queensland reader sends the 
following story concerning safety in 
electrical appliances: 

A housewife brought in an electric iron 
with the complaint that it would not heat 
up. I plugged it in, switched it on, and it 
heated up normally. Suspecting a broken 
cord or loose terminals I tested each lead 
of the cord while shaking and tugging it, 
but could find nothing wrong. I told the 
lady that the iron was OK, but that I 


and asked me if I could do something 
about her washing machine, which had 
suddenly started of its own accord 
without the switches having been touched. 
I arrived at the laundry just as the fuse 
blew and the machine gave out a cloud of 
acrid smoke. 

Closer examination revealed that the 
switch for the machine was wired in the 
neutral line, meaning that the motor 
winding was always connected to the 
active line. Whether this had anything to 
do with the failure or not I cannot say, 
but the motor winding had broken down 
to frame, thus causing the motor to start 
and, presumably because of the reduced 
amount of winding in circuit, eventually 
destroy itself. 

Fortunately, the earth lead was in good 
condition. A poor earth lead could easily 
have caused a tragedy, particularly as the 
machine was quite effectively insulated 
from the concrete floor by means of two 
wooden planks which had been used to 
prevent it rocking on an uneven surface. 

(Signed) A.H. 

Lappa, Q. 

For tlie most part these stories make 
their own point and I will confine my 
remarks to a few minor comments. First, 
the lady who so blithely probed at the 
toaster with a metal handled knife is 
typical of a section of the community who 
seem unable to appreciate the danger of 
electricity when mishandled. What’s more, 
as in this case, they seem unable to 
appreciate it even when they have come 
within a hair’s-breadth of commiting 
suicide. I doubt if they can ever be taught, 
and must be regarded as the ultimate 
“fools” against which things must be made 
“foolproof’. 

In regard to the washing machine 
incident, I feel prompted to ask a 



“This must be the 

suspected the fuse. Since she lived nearby 
I visited the house and, sure enough, 
found a blown fuse. With the fuse replaced 
the iron heated up normally. 

Then the lady produced another 
casualty. 

“While your here you might have a 
look at the toaster. It won’t work either”. 

The toaster stood on the draining 
board of the sink and the lady volunteered 
the additional information that there was 
a piece of wire hanging down inside which 
she had tried to pick up with the blade of 
a metal handled knife. 

“Look what it did to my good knife”, 
she complained, exhibiting a knife with a 
gap burned in the blade. Apparently she 
had rested the knife blade on the metal 
frame of the toaster while poking at its 
innards. The resulting short circuit blew 
the fuse and almost certainly saved her 
life. 

Another neighbour hurried in one day 


place ” (TV Times) 

question. Why are we content to rely on 
the earth wire in a flexible cable when, in 
the case of fixed appliances such as 
refrigerators, washing machines etc, we 
can so easily fit a heavier, more robust 
connection? As a matter of fact, the 
washing machine in my own home is so 
fitted. Using a short length of 7/22 earth 
wire I clamped one end securely under a 
convenient nut on the frame of the 
machine and the other to the cold water 
copper pipe by means of a standard earth 
clamp. Even if the flex should fail - and I 
agree that it is unlikely - there is virtually 
no possibility that the frame can become 
alive. 

I realise that many will regard this 
approach as akin to that of the nervous 
gentleman who insisted on wearing both a 
belt and braces when he played tennis. 
Well, perhaps it is, but the point is that it 
is so easy to do and there is a good deal 
more at stake than one’s dignity. ■ 
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Out with, computers; in with law suits! 


Electronic Data Processing has provided a tremendous scope for the 
initiative of technologists, mathematicians and others. The 
equipment they have produced is revolutionising whole areas of 
modem society. But, unfortunately, the revolution doesn’t always 
proceed smoothly. Instead of a new order, the result is sometimes 
chaos! 

Conducted by the Editor 


Having written an introduction such as 
above, it is probably appropriate to add 
that it is not intended as an attack on 
electronic data processing equipment, as 
equipment. Or on computers, as such. 

EDP equipment is just equipment, 
meant to do a certain job. Like all other 
equipment, some of it is well designed; 
some not so well designed. It can suffer 
from breakdowns and will need to be 
fixed on occasions. This must cause 
inconvenience, of greater or lesser 
magnitude, depending on circumstances. 

One of the problems seems to be that 
those concerned with planning computer 
installations do not give enough thought 
to this vital matter. The vendor wants to 
represent his equipment as highly reliable, 
yet easy to service in the unlikely event of 
a failure. The purchaser is keen to 
minimise expenditure and is only too 
willing to avoid the cost of back-up 
resources. 

But when the inevitable failure does 
occur, causing confusion and delay, the 
machine is likely to be blamed rather than 
the planners who failed to provide for 
such an emergency. 

Again, planning tends to involve 
computer experts who know their 
equipment but who do not necessarily 
know all the intricate ins and outs of a 
client’s business. Across the table is a 
client who may or may not understand 
and/or communicate all those intricate ins 
and outs, but who will probably know 
very little about computers. 

Out of such conferences comes a 
system, an approach and a team which is 
supposed to take over a complex business 
function as from a certain time and date. 

Sometimes the changeover works 
smoothly, particularly if there is an 
overlapping period during which the old 
and the new work side by side. 

But on other occasions, it doesn’t work 
out that way. The system bogs down in 
some organisational problem and 
confusion reigns supreme. 

Invective is heard from all quarters: 
“That blasted computer!” 

In fact - and most likely - the 
computer will have done exactly what it 
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was told to do. The trouble is that it may 
not have been told enough, or it may have 
been instructed wrongly. 

There is nothing new about statements 
like this. Any number of electronics 
people have postulated as to what can 
happen. More to the point, I noticed 
recently an article by William H. Carley of 
“Wall Street Journal”, Which set out some 
of the things that have happened - and on 
quite a scale! 

The article was published in Australia 
by “The Australian Financial Review” and 
is quoted with their permission. Carley 
writes as follows: 

When “Scientific American” magazine 
decided to use a computer to handle its 
files on subscribers, it hired System 
Development Corp, of Santa Monica, 
Calif, to plan the operation, select the 
proper computer and write the “software” 
instructions that would guide the 
computer in its tasks. 

Chaos ensued. “The system failed to 
perform many essential functions; much 
of what it did do was inaccurate,” 
Scientific American says. When a 
subscriber notified the magazine of a 
change of address, for example, the 
computer was supposed to create a new 
record for that subscriber and render the 
old one inaccessible. In fact, the computer 
rendered all records inaccessible, wiping 
out service to that subscriber, the 
magazine charges. 

Some readers revolted and cancelled 
subscriptions. Others who kept their 
subscriptions didn’t get their magazines 
and refused to pay. Still other bewildered 
readers got duplicate copies. 

Scientific American soon found it 
didn’t even know its correct circulation. 
To make sure it had enough copies, it 
resorted to costly printing of more 
magazines than it needed. Meanwhile, 
because readers were cancelling 
subscriptions, the magazine was losing 
advertising revenue. 

This, at least, is the story told in court 
papers filed by Scientific American. The 
magazine is suing System Development in 
Federal Court for $2.5 million in damages 
it says it suffered. System Development 


vigorously denies any wrongdoing. 

Whoever is at fault, Scientific 
American isn’t alone. A rapidly growing 
number of companies are finding their 
gleaming new computers won’t work, or 
go wrong. And like Scientific American, 
they’re suing the computer makers or the 
software suppliers for damages. 

Besides System Development, those 
now under legal fire for computers that 
allegedly won’t perform properly are 
International Business Machines Corp, 
Burroughs Corp, Sperry Rand Corp’s 
Univac division and Xerox Data Systems 
Inc, a subsidiary of Xerox Corp. 

Lawyers expect still more suits to be 
brought. “As far as legal battles over 
faulty computers go, I think we’re seeing 
only the tip of the iceberg,” says William 
Fenwick, a New York attorney who 
specialises in computer law. 

Are computers really that bad? 
Certainly sometimes. 

Computer companies admit they are 
having troubles and say privately that 
computer systems have grown so complex 
- and short-lived - that it’s all but 
impossible to know how to fix everything 
that can go wrong with them. “As soon as 
we develop good systems checks for one 
generation of computers the industry leaps 
to the next generation, and sometimes the 
checks can’t fully match the greater 
complexity involved,” says a 
vice-president for one computer company. 

Critics say that’s certainly true, but 
they add that there are other reasons for 
the sudden onslaught of court suits. Like 
the “know-it-all” air that customers say 
computer companies exude when dealing 
with clients who know nothing about 
computers. “The computer companies 
assure customers: ‘we’ll give you a 
whiz-bang system, we know all about it, 
you can depend on us’,” says Roy Freed, a 
Boston attorney. “All too often the 
customer relies on this and fails to 
negotiate a carefully drawn contract 
including detailed specifications that the 
computer must meet. When something 
goes wrong, the gullible customer is left 
holding the bag”. 

Major computer companies deny that 
they assume such an attitude in dealing 
with clients. They contend that many 
computer snarls are the result of negligent 
customers failing to carefully follow 
instructions on the care and feeding of 
computers. 

Lawsuits also may be increasing simply 
because the public is getting increasingly 
intolerant of computer errors. “Look at 
the ^mistakes in your department store 
bills”, says one lawyer involved in a 
computer case. “People are just getting fed 
up with this sort of thing”. When enough 
consumers get fed up, of course, 
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complaints deluge a corporation and 
business may even fall off. That’s when 
computer companies receive invitations to 
defend themselves in court. 

The suits are not small potatoes. The 
one filed recently by TWA against 
Burroughs asks for $70 million in 
damages. TWA contracted with Burroughs 
for a computerised passenger reservations 
system. “During the negotiations of the 
contract”, TWA alleges, Burroughs 
represented itself as “a pioneer in the 
design and development of large-scale 
military and commercial electronic data 
processing systems” with “extensive 
experience in system design, hardware 
development and software design”. 
Burroughs also claimed, the suit charges, 
that the system it was peddling TWA was 
“reliable and flexible and had been proven 
in many previous applications”. 

In fact, TWA charges, the Burroughs 
system “has proven to be unreliable, 
incomplete and defective with resulting 
breakdowns and failures, and the system is 
totally unfit for TWA’s purposes”. A 
spokesman for the airline, who says the 
Burroughs system never did t go into 
operation for TWA, declines to specify 
just how it failed. 

Burroughs has denied TWA’s charges, 
saying that it “has in no way made any 
misrepresentations” and that “the 
Burroughs equipment meets or exceeds all 
requirements and intended use conditions 
of the TWA system”. Burroughs has filed a 
countersuit for the $11.5 million it says 
TWA owes it for the computer system. 

In a suit against Univac, United 
Engines Inc, a small Shreveport, Louisiana, 
distributor of truck diesel engines, says it 
ran into two problems. First, the company 
says, it discontinued its manual accounting 
system in anticipation of the computer’s 
arrival on October 1, 1967. That created 
problems, since the computer arrived in 
December And when it did arrive, the 
company says, it didn’t work right, either 
because of programming errors or because 
it was inherently incapable of performing 
the assigned chores. The net result, the 
company says, was that its accounting was 
“thrown into confusion, chaos and 
catastrophe”. There were countless 
inaccurate invoices which would not 
balance with customer’s own tabulations 
of their accounts. Customers were 
returning invoices as fast as United 
Engines could mail them. Many customers 
refused to pay until their invoice was 
properly balanced. United Engines lost 
count of inventory and therefore of 
inventory control, “with the result that 
inventory increased more than $250,000 
above average”. 

Inventory soared and sales dropped. 
United Engines says it encountered an 
“acute cash shortage” and had to borrow 
money to meet its payroll. 

United Engines says it tried everything 
to solve the snarl. When the computer was 
late, a United Engines executive pleaded 
with Univac’s local representative for 
delivery. When that didn’t work he called 
a Univac man in New Orleans, then a 
Univac executive at the company’s 
Philadelphia headquarters and finally 
vainly tried to phone the president of 
Sperry Rand, Univac’s parent company, at 
his home. 

When the computer arrived and then 
allegedly couldn’t do the job, United 
Engines says it tried to use a Univac in a 
local hospital as a sort of pinch-hitter. 
United Engines also worked employees 
overtime, hired new ones and flew 
executives into Shreveport headquarters 
from various United Engines offices to 
help rectify accounts. None of that solved 
the problem, the company says. United 


Dear Sir, 

I refer to “Electronics Servicing - 
The Other Side Of The Story” in a 
recent issue, by Jim Rowe. The 
writer has lost none of his flair for 
mucking up what could be a real 
good roam around the courts of 
servicemen, regaling us with a lot of 
good stories and experiences of the 
craft. 

Instead, we have been taken 
through several pages of stodgy, 
uninspired writing by a theorist who 
seems to be only concerned with 
turning out some abstract work; or a 
composition that would do credit to 
a schoolboy who has been told to 
write so many pages on a certain 
theme as a homework assignment. 

One can imagine o ur old 
academic friend Jamieson being told: 
“We need a few pages of stuff to fill 
out the issue”. Question: “What do 
you want me to write about?” 
Answer: “Oh just a few pages of 
something light; something of human 
interest. Something about servicemen 
- that's always good to read - 
everybody likes that kind of stuff!” 

So Jamieson duly gets to work; 
pads out the first page without 
saying anything with any meat in it. 
Then says: “In the remainder of the 
space available (six pages less 
adverts), the Author will attempt to 
explain”. . . blah . . . blah! 

Here his academic training stood 
him in good stead and he was able to 


Engines has switched to another computer 
supplier and is suing Univac for $217,000 
in alleged damages. Univac declines to 
comment on the case. 

In some cases, computer users claim 
that computers don’t work because of 
poor service and maintenance. 
Megasystems Inc, a New York firm that 
leases computers and then rents time on 
them to various customers, is suing Xerox 
Data Systems on these grounds. That suit 
alleges that XDS provided “inadequate, 
poor, inexperienced, negligent, 
incompetent and unskilful personnel to 
service and maintain the computer”. 
Maintenance workers simply couldn’t keep 
the computer going, the suit alleges. 

XDS says the Megasystem suit is 
“without merit”. In the handful of cases 
that have come to trial and been decided, 
computer companies have won a few and 
lost a few. 

When Lithonia Lighting Inc, a Conyers, 
Georgia, maker of industrial lighting 
fixtures, became dissatisfied with its leased 
Honeywell Inc computer, it tossed the 
computer out prior to expiration of the 
lease and ordered IBM equipment. 
Honeywell sued for the profits it would 
have made on the balance of the lease. 


fill page after page without really 
saying very much. 

I know that you will rush into 
print in defence of your honoured 
colleague but, let's face it: 
presentation of human interest is not 
his forte. It was dreary. 

I have always read the serviceman 
articles, which have had a human 
touch. I suspect that Academy is 
responsible for Jamieson’s limitation. 
He would have been more 
experienced coming from the School 
of Hard Knocks! 

I respect his academic 
qualifications but I am afraid he still 
bores me. Perhaps this letter of mine 
may help make him a bit more 
human. At least let him have a run 
around servicemen y s workshops 
before writing such an essay! 

Yours faithfully , 
F.M, (Parramatta, NSW). 

EDITOR’S COMMENT: Jim Rowe must 
have some human qualities, if one can 
judge by his guffaws upon reading the 
foregoing letter! In fact, Jim suggested the 
article himself, motivated by what he had 
observed in servicing situations; that’s a 
strange reaction from someone who, 
allegedly, had never been inside a service 
workshop. F.M. does seem to have made 
one important point: Articles about 
servicing must never be serious or 
matter-of-fact; they should be compiled 
only from tales with a twist! Last but not 
least, Jim suggested the following for the 
intro that might have been used at the 
start of the article on page 80 of this issue: 


Lithonia Lighting counterclaimed in 
court that Honeywell breached the lease 
contract by, among other things, providing 
a defective reader of punched cards. But 
Federal Judge Newell Edenfield ruled that 
“it was finally discovered that the trouble 
lay in a voltage meter which Lithonia itself 
had incorrectly wired when the system 
was installed”. The judge held that 
Honeywell was entitled to $159,922. 

In an IBM case, however, the computer 
maker lost - at least the first round. An 
IBM subsidiary, Service Bureau Corp, 
provided a computerised inventory control 
system for Clements Auto Co, a Minnesota 
distributor of auto and electrical products 
and assured it the system would “provide 
iron-clad controls to ensure accurate 
reports”. 

But because a device used to feed data 
into the computer was allegedly 
error-prone, the system was riddled with 
mistakes. Clements Auto executives 
testified in court that computer-produced 
inventory reports showed no relation to 
the actual amount of stock on the shelves. 
A Clements officer also testified that some 
computer reports were so voluminous as 
to be unusable. 

“You have no idea of the amounts of 


As usual we were forced this month to ask our pedantic Technical 
Editor to fill up some of the pages of the issue. In due course he 
plodded out the following dreary description of a nondescript testing 
gadget supposedly intended for radio amateurs. As nothing else was 
available to fill the space, we present it in the hope that one or two 
patient readers may be able to plough through the waffle and possibly 
find some minor points of academic interest. 
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How do you order electronic equipment 
housing at less cost? 

Or create your own exclusive 
console designs 
without tooling costs? 



He’s got the facts, figures and 
answers to your every housing 
question. With catalogues, instruc¬ 
tion booklets and experience in de¬ 
signing and producing electronic 
equipment cases, racks, consoles 
and prototypes. Ask to see the 
wide range of attractively finished 
panels and discover the production 
economies possible from limitless 
variations of cornerconnectors and 
extrusions. 


Simply 
call an 
IBI’man! 


Want to build an inexpensive proto¬ 
type? Your IMHOF-BEDCO-IMLOK 
man will show you how to build it 
cheaply with the finished appear¬ 
ance of a production model. No 
elaborate tools are needed. 

You can have IMHOF-BEDCO- 
IMLOK equipment custom built and 
mass assembled to your exact 
specifications. Or you can produce 
the finished product yourself. With 
a complete stock of accessories 
available such as hinges, slides, 
catches, handles, rubber feet, 
screws, nuts and washers. 


Speed, ease and production 
economy, that’s IMHOF-BEDCO- 
IMLOK equipment. And it all starts 
with a call to your “IBI” man. 



Aladdin 

Industrial Products Division, 
a division of 

Aladdin Industries Pty. Ltd. 

43 Bridge Road, Stanmore. 
N.S.W. 2048. ’Phone 51-2826. 


all states coverage 

Vic.: Victor Custom Equipment, 111 Highbury Rd., Burwood. 288.7047 
Qld.: T. H. Martin Pty. Ltd., 56-74 Edward St., Brisbane. 21.5644 
S.A.: Warburton Franki Pty. Limited, 322 Grange Rd., Kidman Park. 567.333 
W.A.: Athol M. Hill Pty. Limited, 613/615 Wellington St., Perth. 21.7861 
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paper .that thing ground out. It was just 
more paper than the people could possibly 
get through,” he said. 

In ruling on the case, Federal District 
Court Judge Miles W. Lord noted that in 
earlier years one criterion for determining 
slow moving items in inventory at 
Clements was the level of dust on the 
shelves. “After the system had been in 
operation for three years and after 
hundreds of pages of reports had been 
turned out by IBM, at an expense to 
Clements Auto of (hundreds of thousands 
of dollars), Clements still had no more 
reliable guide to the obsolescence of its 
inventory than the level of dust upon the 
merchandise,”, the judge said. The judge 
granted $481,000 in damages to Clements 
Auto 

IBM appealed to the Court of Appeals 
in St Louis and has argued its case before 
that court. But a ruling has not yet been 
issued. 

When they can, computer makers often 
try to settle suits out of court, if only to 
avoid bad publicity and the expense of 
litigation. That’s what happened when 
Band-it Co, a Denver manufacturer of 
industrial fasteners, sued National Cash 
Register Co for $35,000, alleging that 
NCR had provided a computer that didn’t 
even perform as well as Band-it’s existing 
accounting system. NCR won’t disclose 
the amount for which Band-it settled out 
of court. 

Computer makers don’t like to talk 
about lawsuits against their products. 
Companies including IBM, Burroughs and 
Honeywell won’t disclose to reporters 
which courts they’re being sued in, or who 
is suing them, even after such suits become 
a matter of public record in the various 
courts. 

If computer snarls seem bad now, just 
wait. They promise to get much worse. 

William A. Fenwick, a New York 
attorney who is an expert on computer 
law, notes that computers are increasingly 
being interconnected so they can “talk” to 
each other. “This raised the possibility 
that if something goes wrong with a 
retailer’s computer, that’s hooked up to a 
supplier’s, the errors in the retailer’s 
machine can creep into the supplier’s and 
disrupt both companies’ businesses”, Mr 
Fenwick says. 

Another problem, the lawyer notes, is 
that companies are increasingly changing 
their computers to “on line” systems, 
meaning that the computer is constantly 
accepting data and turning out 
information on which management 
decisions are based, which in turn are fed 
back into the computer. If an error creeps 
into such an “on line” system, it can 
rapidly have a cumulative effect and spell 
chaos for a company’s data and 
decision-making processes. 

“It can turn everything topsy-turvy in 
a real hurry”, says Mr Fenwick. 

THOSE REFRIGERATORS: Turning 
from computers and radio, a couple of 
letters to hand raise matters to do with 
hi-fi systems in the home. The first is from 
a reader in Heathmont, Vic. 

Dear Sir, 

I frequently see mention in your 
excellent magazine about suppression of 
interference from domestic refrigerators 
into high quality audio equipment. 

I, for one, had this problem and found 
that the only solution was to fit capacitors 
in the refrigerator - a job that I was not 
particularly happy to undertake. 

Recently, a spokesman for the 
Standards Association of Australia made 
comments on the standards to which 
domestic refrigerators should be 
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manufactured. In the radio broadcast, 
reference was made to the SAA 
certification label affixed to each 
refrigerator, certifying its compliance with 
SAA standards. 

It seems an ideal opportunity for the 
electronics industry to recommend to the 
SAA that their standards for domestic 
refrigerators should also specify the 
necessary capacitor or resistor/capacitor 
combination across the thermostatic and 
starting winding networks to reduce this 
form of interference into quality audio 
equipment. Very obviously, equipment of 
this general type is becoming increasingly 
popular in average homes. 

Having in mind the numerous 
references in your journal to the problem, 
may I suggest that you make this a 
recommendation to the SAA. The 
requirement for interference suppression 
would add only marginally to the cost of 
each refrigerator but it would benefit the 
many users of high quality audio 
equipment. 

I, for one, would always purchase a 
refrigerator with an SAA label if I knew 
that it meant that the suppression 
components had been included. Many 
othe r people would undoubtedly be 
influenced in a similar way. 

I am sure, considering the standing of 
your journal, that any suggestion you 
might offer would be considered in a 
serious and favourable light by the 
Standards Association. It may also 
motivate other readers to make 
representations to the SAA along similar 
lines. 

B. H., (Heathmont, Vic). 

Handling this letter right in the middle 
of the Christmas break, it was not very 
practical to consult the Standards 
Association as to their attitude in the 
matter. It is entirely possible that the 
subject has been considered along with 
interference generally, though perhaps not 
given effect in the way that B.H. suggests. 

However, B.H’s letter certainly makes 
good sense. We have observed, on a 
number of occasions, that the loud “Plop” 
as a refrigerator cuts in or out, oftentimes 
cannot be eliminated by using a line filter, 
modifying earth systems or running the 
refrigerator and amplifier from different 
power circuits. In any case, it is poor 
economy to have to think in these terms 
when an inexpensive Component in the 
refrigerator would obviate the problem 
much more consistently. 

And we certainly understand B.H’s 
hesitancy about fitting capacitors himself. 
There is the obvious problem of a 
presumably unqualified person delving 
into electrical circuits; and the question of 
suitability of the component(s) chosen 
and the place across which they are fitted. 
And, even if the job is done properly, 
there is always room for argument that 
tampering with the unit has invalidated 
some guarantee - even one ostensibly 
unrelated to the modification. 

We are entirely in agreement with the 
whole idea and will readily concede that a 
label indicating an in-built precaution 
again interference would be a strong 
incentive to buy for users of high quality 
audio equipment. 

From a reader in Granville NSW comes 
a letter on the subject of multi-channel 
stereo: 

Dear Sir, 

Your articles on four channel 
recordings were interesting but what 
surprises me is the lack of imagination 
shown by those working on it. 

When stereo was first announced, I 


uickly realised that four channels could 
e used to produce some interesting 
effects. My own ideas was to arrange a 
system with two loudspeakers in front of 
the listener, below ear level; one behind 
the listener, below ear level; and one in the 
ceiling. This would have given a full 
three-dimensional effect. 

The difficulty of placing such a system 
in the home and arranging it so that a 
number of people could be placed at the 
correct point to get the best out of it led 
to the conclusion that such a system 
would be little more than an interesting 
trick. The proposed quadrasonic system 
has similar problems and seems to have 
little in the way of advantages to warrant 
the extra cost and trouble. 

As I see it, the best way to use four 
channels is to place the loudspeakers at 
the four corners of the one wall, the 
recording being made accordingly. This 
would give a complete wall of sound - a 
true two-dimensional effect. There would 
be few new problems. 

To me, the lack of vertical dimension 
in the present two channel system has 
always seemed a defect. Instead of the old 
“hole in the wall” we have a “slit in the 
wall”! 

If it is feasible to do so, why not use 
four loudspeakers as suggested and remove 
the wall altogether? 

Thank you for keeping us posted with 
the latest trends and events, which you do 
very well . . . .Also the technical articles 
are interesting to read, even if I do not 
always make practical use of them. 

Yours Faithfully, J. M. 

The questions which J.M. asks in this 
letter are very relevant to the whole 
matter of quadrasonic recording and 
reproduction - though not everyone may 
agree with his conclusions. 

His juxtaposition of “hole in the wall” 
and “silt in the wall” makes them sound 
almost as alternatives, with not a great 
deal to choose between them. I doivt go 
along with this possible implication. 

With monophonic reproduction, 
particularly in non-reverberant situations, 
the listener tended to be very conscious 
that the sound was issuing from a 
loudspeaker at a particular point in the 
room. It was as if the sound was coming 
through a hole in the wall; hence the term. 

For this reason, monophonic 
reproduction was often judged to be 
better in more reverberant and preferably 
larger rooms, where the “hole in the wall” 
effect tended to be masked by locally 
generated echoes. Listeners often 


remarked that sound heard through an 
archway from an adjacent room was more 
lifelike - again for reasons connected with 
local acoustics and locally generated 
echoes. Yet again, valiant efforts were 
made to spread the apparent sound source 
by frequency dividing the signal and 
placing woofer, middle and tweeter 
loudspeakers some distance apart. 

Stereo largely put an end to the 
problem and made a tremendous 
contribution to the enjoyment possible of 
reproduced sound in the home. I think it 
is true to say that it solved the major 
problem. 

Did it merely substitute a slit in the 
wall? 

If it did, I doubt that is mattered (or 
even matters) all that much. In practice, 
live sound sources are deployed vertically 
to a lesser extent than they are 
horizontally. And having in mind that 
directional acuity is not all that keen in 
typical environments, a not very 
constructive horizontal slit may not be as 
great a liability as our correspondent 
seems to make it sound. 

Certainly I have not heard it 
mentioned to anything like the degree that 
enthusiasts, for example, mention 
perception in depth, away from the 
listening point. 

But what say we do end up with a 
four-channel system, as a result of various 
pressures? 

J.M. presumably thinks that, instead or 
using it to create an all-round 
environment, we should create a true 
two-dimensional effect in front of the 
listener, thereby catering fully for sound 
sources which have a substantial vertical 
deployment. 

Certainly, there might be fewer 
problems, as far as placement of listeners 
is concerned, but there would also be 
much less scope for gimmickry, on which 
quadrasonic might well depend for its 
major impact. 

But, once we start arguing this way, we 
are faced with the question as to whether 
we need quadrasonic anyway? Is it simply 
that we are looking for something to do 
with two extra channels. 

But, on the other hand, if vertical 
deployment and all-round environment are 
both necessary, are four channels enough? 
Do we need six or seven? 

If, at this stage, all the married readers 
grunt with disgust and flip to the next 
article, let me say I don’t blame them. 
After all, if there has to be a choice 
between loudspeakers and a family. .. . ■ 


CSIRO 

DIVISION OF IRRIGATION RESEARCH 
TECHNICAL ASSISTANT/OFFICER 

LOCATION: The Irrigation Research Laboratory is located three miles from the 
township of Griffith (a prosperous Riverina town with excellent amenities) which is 
300 miles north of Melbourne and 400 miles west of Sydney. 

DUTIES: To assist a research scientist in carrying out hydraulic model investigations 

of transient flows in irrigation channel systems. The appointee will be required to 
assist with the collection and processing of experimental data, and will be involved with 
the development of fluidic control circuitry, electronic components and real-time inter¬ 
facing between an experimental channel and the laboratory’s PDP-9 camputer. 
QUALIFICATIONS: Successful completion of five years’ secondary schooling. Significant 

experience with electronic or pneumatic instruments would be an advantage. For appoint¬ 
ment as Technical Officer, the appointee would be required to have an appropriate cer- 
ficatc or progress towards a diploma, and six years’ relevant experience preferably including 
experience in Fortran programming and instrumentation development. 

SALARY: Technical Assistant Gade 2, $3,736-$4,281 p.a., (male), $3,362-$3,853 p.a., 

(female), or Technical Officer Grade 1, $4,410-$5,112 p.a., (male), $3.982-$4,684 p.a., 
(female). Junior rates according to age. The differential between male and female 
salaries will be eliminated by 1st January, 1972, owing to the gradual implementation of equal 

pay. 

Applications, quoting reference number 500/263 and statins full personal particulars, 
should reach:— 

The Chief, 

Division of Irrigation Research, CSIRO, 

Private Mail Bag, 

GRIFFITH, N.S.W., 2680, 

by 15th February, 1971, 
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Handy, low cost 
R & C Substitution Boxes 


Whether you are involved in servicing, circuit design or 
home experimenting, these devices can be most useful. A 
novel switching system is used to minimise component 
count, lower cost and simplify construction. 

by PHILIP PIK 


Resistor and capacitor substitution 
boxes are items that are often highly 
desirable, both in the workshop or in the 
field. Yet many of us still do without 
them, for the simple reason that the effort 
and time required to put one together just 
seems too high a price to pay for the 
convenience. But how often does one find 
that a perfectly good capacitor or resistor 
has to be thrown away because the pigtails 
have broken off in service through 
continued bending and flexing? 

No doubt the reader can think of many 
instances when a substitution box would 
not only have saved him an otherwise 
good component, but also instances when 
quick substitutions would have saved him 
much time and effort. Circuit design for 
example, is one area where that last stage 
of debugging can be made so much simpler 
by the use of substitution boxes. To be 
able to select the exact value for a 
particular component by the mere flicking 
of a number of switches and all without 
unwanted hand capacitance effects is a 
decided advantage. 

This article will describe three simple 
and low-cost substitution boxes which 
have been designed especially for use in 
the home workshop, service shop or 
development lab. But before describing 
the units, it may be worthwhile to look 
briefly at the type of substitution box 
often found in professional laboratories: 
the so-called "‘decade box”. The name is 
derived from the arrangement used to 
select and switch in the desired 
component value. 

A typical resistor decade box (figure 1) 


may provide resistance values from 1 ohm 
to 1 megohm - ie, a resistance span 
covering six decades. Each decade 
generally consists of an 11-position single 
pole rotary switch to which are connected 
10 identical resistors. Six of these switches 
are connected in series, with the resistors 
of each having a value of 10 times or one 
decade higher than that preceding it. Any 
resistance value between 1 ohm and 1M 
may be obtained, with increments as small 
as the 1 ohm steps provided by the lowest 
decade, or as large as the 100K steps 
provided by the highest. 

Whilst 1 ohm increments on a base 
value approaching IMohm are rarely ever 
required, this does illustrate the high 
accuracy required of the resistors if the 
lower decades are to have any significance 
relative to the higher ones. Very low 
tolerance resistors are expensive and this 
largely accounts for the high price of 
professional decade boxes. 

There is one further point to note 
about these boxes. This is the duplication 
of the tenth digit on each range, done to 
facilitate rapid use. For example, 
lOKohms can be had by means of the first 
digit or position of the 1 OKohm range, or 
alternatively by the last digit or tenth 
position of the IKohm range. As capacitor 
decade boxes are often of similar 
construction, the same applies to these. It 
may be argued of course that this 
duplication can easily be overcome by 
leaving out the tenth digit and this is 
certainly correct, but it is almost never 
done as the convenience is judged to 
outweigh the extra cost. 


However the duplication of unit-value 
components in the standard decade box 
can be avoided, by adopting a different 
method of making up the required values. 
An example should make this clearer. 
Suppose that we wish to select a capacitor 
of any integral value between luF and 
lOuF. Using the decade box switching 
arrangement, this would involve 10 
capacitors of luF value, one for each 
value. Thus seven capacitors are necessary 
to obtain 7uF and so on. It is possible, 
however, to obtain any integer value 
between 1 and 10 by the use of only four 
components. 

This is achieved by a system using a 
combination of the integers 1-1 -3-5. 
Figure 2 shows four capacitors arranged in 
this configuration. By switching in the 
appropriate capacitors, all values between 
1 and lOuF can be had. To obtain 7uF for 
example, requires the parallel combination 
of the two lpF and one 5uF capacitors. 
Any other value may likewise be obtained. 
Admittedly this system requires a little 
more mental effort, but we felt that the 
average user would welcome the 
substantial saving in cost offered by the 
system. Large electrolytics and precision 
resistors are not cheap! 

The 1-1-3-5 system lends itself readily 
to the use of a simple switching system 
using single pole single position (SPST) 
toggle switches. These are relatively cheap 
and although the cost of the four switches 
may be a little more than that of a single 
pole rotary switch, the saving of six 
components per decade still far exceeds 
any slight additional cost incurred by the 
toggle switches. The type used in the 
prototype was a standard SPST toggle 
switch manufactured by Arcolectric, but 
there are many other types suitable for the 
job. The current rating however, should 
not be less than 2A to ensure low contact 
resistance. Mechanically the switch should 
be of the type having a long lever, so that 
it is possible to tell at a glance whether it 
is in or out of circuit. 

In designing the substitution boxes 
shown we followed broadly the 1-1-3-5 
system, but selected standard 
preferred-value components nearest to 
these numbers. It was felt that this gave a 
more practical form of sustitution box, as 
it gives the user the convenience of 
quickly selecting a standard value 
component rather than having to make it 
up by making a number of settings as is 
the case with decade boxes. However, it 
must be stressed that unless close 
tolerance components are specifically 
selected, the substitution box cannot be 
used as sub-standards. In this regard 
professional decade boxes have the edge as 
the close tolerance components used in 
these allows them to serve as 
sub-standards. However, unless this is 
required, any of the shelf components are 
perfectly suitable for the job. 

Figure 3 shows the complete circuit for 
the larger capacitor substitution box. The 
capacitors range from 470pF to lOOuF, 
comprising polyester and electrolytic 
types. Because two types are involved, 
each type has been put into a separate 



The three substitution boxes described in this article. The smaller one 
shown on the left is mainly intended for field servicing whilst the larger 
two are more suited to workshop or laboratory use. 
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giving foolproof protection, and this is in 
fact done in the “Service C-Box”. 

The Service C-Box, so called to 
distinguish it from the other two larger 
substitution boxes, is in fact nothing but a 
small version of the capacitor box already 
described (figure 4). Space is a rare 
commodity in the serviceman’s kit, and 
with this in mind we decided to 
deliberately limit the range of capacitors 
to those electrolytics most commonly 
encountered in the field, in order to keep 
size to a minimum. The size and method 
of construction are by no means critical 
but if time is an important factor in the 
making of a box, a ready-made case such 
as we used is a time saver. 

Another, perhaps more space saving 
construction might be to use a case similar 
in shape to a cigar box. The four switches 
could conveniently be mounted on the 
longer narrow edge, and in this way little 
space occupied. The shape might also lend 
itself to stacking should more than one 
unit be required. If, on the other hand, 
large capacitors are required such as those 
found in voltage doubling rectifier circuits, 
an aluminium alloy diecasf box would 
perhaps be preferable, as it would be much 
stronger than the folded light gauge 
aluminium variety. It is surprising just how 
easily the weight of only a few large 
capacitors can distort even a fairly heavy 
gauge aluminium box if it is dropped from 
bench height. 

Consideration was given to making a 
similar Service R-Box, but it was felt that 
the usefulness of such a resistor 

At left is a view of the wiring of 
the large C-Box, with the circuit 
diagram below. 


identical to the others. The value of 
resistance was chosen to be high enoutg to 
be permanently left in circuit if required, 
yet low enough to discharge the maximum 
capacitance obtainable in about 40 
seconds. Without a discharge circuit some 
capacitors may take hours to fully 
discharge. 

It may be thought that a safer method 
would have used a high value resistor 
permanently connected in circuit. 
Although this would be quite satisfactory 
if the capacitors are used for bypassing 
only, it would be most unsatisfactory if 
they are to be used for signal coupling 
purposes. Even many megohms presents a 
serious equivalent leakage. Besides, a high 
value resistor would not be capable of 
discharging the capacitors in a sufficiently 
short time. 

The resultant choice of 180K for the 
discharge resistor is a compromise between 
maximum permissable discharge time and 
minimum current drain if left permanently 
in circuit. The dissipation at 350V with 
this value of resistance is less than 1 watt, 
allowing a standard resistor of the same 
rating to be used. As mentioned before, 
the resistor may be permanently wired in, 


circuit - one for the polyesters and one 
for the electrolytics. The main reason for 
this grouping is the requirement for 
polarity observation for the electrolytics, 
which is not required with the polyesters. 
Also the voltage rating of each group 
differs - 350VW for the electrolytics, 
400VW for the polyesters. 

Yet another reason is that rarely, if 
ever, are small increments of capacitance 
required on base values above luF. 
Separating capacitors with values above 
and below luF into two groups not only 
makes it easier for the user, but it also 
gives the box greater versatility in that it 
has now two separate circuits which can 
be independently used. An example would 
be to use the electrolytics in the power 
supply of an amplifier and use the 
polyesters elsewhere in the circuit. If, 
however, it is for some reason required to 
combine the two circuits, this may simply 
be done by paralleling the two terminal 
posts on each side of the box. 

Caution must be exercised when this is 
done, however, as some nasty shocks may 
be received from the electrolytics which 
are now connected in circuit with the 
small “harmless” polyesters. Although a 
luF capacitor charged up to 400V merely 
gives “quite a bite”, 200uF worth of 
capacitance charged up to the same 
potential can be lethal under the “right” 
circumstances. For this very reason a 
discharge switch is fitted in the circuit of 
the electrolytic capacitors. The potential 
danger presented by these capacitors not 
only applies in the above case of course, 
but equally well when the two types are 
used separately. The reason the parallel 
case was mentioned first is that it is 
perhaps here that one is most likely to 
forget the hazard. 

The discharge is effected by connecting 
a high value resistor across the output 
terminals, by means of a toggle switch 
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A C's FOR CONSUMER 
// APPLICATIONS 

application : audio section for tv receiver. 

Diagram shows complete audio section for a TV receiver. It 
includes sound I.F. amplifier and audio amplifier both com¬ 
pletely integrated. 



A monolithic integrated circuit particularly designed for 
use in TV sound and F.M./I.F. amplifiers. The circuit 
uses a limited amplifier, a coincidence state detector 
and a voltage regulator. 

OTHER tojvcosr DEVICES AVAILABLE FOR - 

■ RADIOS 1RECORD PLAYERS ICAR RADIOS 


A monolithic integrated circuit des gned to be used as 
a low frequency amplifier. It includes all amplification 
stages from pre-amp. to driver to output. 


I HI-FI PRE-AMPLIFIERS IPOWER SUPPLIES 


Full range available from: 



• ADELAIDE 56-7333 

• BRISBANE 51-5121 

• HOBART 23-1841 

• LAUNCESTON 31-3300 

• MELBOURNE 69-0151 

• MOUNT GAMBIER 2-3841 


• NEWCASTLE 61-4077 

• PERTH 8-4131 

• SYDNEY 648-1711 

• WOLLONGONG 2-5444 

• WHYALLA 45-0216 
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-(£*). RESISTOR SUBSTITUTION BOX 


substitution box, in the field particularly, 
would be rather limited. Resistors are 
small and relatively cheap and for these 
reasons most servicemen prefer to carry 
around with them a small box with a fair 
selection of common values. 

In the laboratory or workshop, 
however, resistor substitution boxes are 
invaluable, and the one whose circuit is 
shown in figure 5 has a wide range of 
application. Not only will it serve as a 
straightforward substitution device, but by 
various interconnections of the terminals 
and choice of resistors it can also be used 
as a dummy load for stereo amplifiers and 
impedance measurements. The terminals 
on this box as well as on the capacitor box 
have standard %in spacing to allow 
adaptors to be used to connect, for 
example, shielded cables straight on to the 
terminals. This is essential if the box is to 
be used for high impedance low level 
measurements, such as that for amplifier 
input impedance. Adaptors are of course 
not essential but they certainly make life 
easier. 

A switching arrangement similar to the 
capacitor substitution box is used. Whilst 
not much more advantageous in terms of 
cost compared to conventional decade box 
switching, it is probably the simplest way 
of providing for the various 
interconnections required for each 
application, 

A description and example of each 
application may be helpful in 
understanding the necessary 
interconnections. 

Beginning with figure 6(a) we see that 
terminals 3 and 4 are shorted together. 
This connects the upper and lower 
resistance chains in series, so that 
terminals 1 and 2 become the output 
terminals. If it is more convenient to 
connect to the other end of the box, use 
terminals 3 and 4 and short out 1 and 2 as 
shown in figure 6(b). 

Terminals 5 and 6 are internally 
connected to the frame or metalwork of 
both the resistor and capacitor boxes. It is 
advisable from the point of view of safety 
to connect at least one of these to mains 
earth if the boxes are used in circuitry 




Immediately above is an inside view of the large R-box showing the 
wiring details , while at top is the circuit diagram. 


where the components and other terminals 
are at mains potential. 

The suggested set-up for amplifier 
input impedance measurement is shown in 
figure 6(c) and (d). If the impedance of 
the device being tested is thought to be 
greater than 10K, the arrangement shown 
in figure (c) should be used. For lower 
impedances use connections as in figure 
(d). It may be that the impedance is 
completely unknown and in this case the 
required connections must be found by 
trial and error. Input and output 
connections may of course be reversed, if 
this is more convenient. (The general idea 
is that the substitution box provides an 
adjustable shielded resistor in series with 
the input signal source. When this is 
increased in value to the point where the 
amplifier output falls by 6dB, its 
resistance is approximately equal to the 
amplifier input impedance.) 

Vet another useful application is to use 
the box for a stereo or two channel 
dummy load as figure 6(e) shows. In this 
case it is necessary, however, to use the 
appropriate resistors. For instance, if a 

The interior and circuit diagram 

of the Service C-Box. 


I-1 



dummy load for a stereo amplifier is 
required, the first few resistors of the 
upper and lower group of resistors could 
be changed to say 4, 8, and 16 ohm high 
wattage units capable of dissipating the 
rated output from the amplifier under 
test. The remainder of the switches could 
then be wired to a range of resistors the 
user feels he will most commonly need. 

For example, if the upper and lower 
ranges are desired to be identical, a 
suitable selection could be as follows: 

4.7M - 1M - 470K - 100K - 47K - 
10K - 4.7K - 16 ohm - 8 ohm - 4 ohm. 
The first seven resistors could have a rating 
of 1 watt, the last three a 40 watt rating. 

Ample room is provided to fit even 
higher wattage resistors and this is the 
main reason why this box was made the 
same size as the capacitor substitution 
box. Another, perhaps equally important 
reason is that identical metalwork can save 
a considerable amount of time and money. 
This is especially true in mass production 
where the cost of dies and punches is quite , 
considerable. 

Before commencing construction 
details, a few words on correct usage of 
both boxes. From the photographs it may 
be seen that each box has been labelled 
with a voltage rating. The reason for this 
should be fairly obvious for the capacitors, 
but perhaps not so obvious for the 
resistors. The rating given for the 1W 
resistors is 750 volts - AC or DC and is 
the maximum that can be applied across 
each resistor element before voltage 
breakdown occurs. Note that a voltage of 
this magnitude cannot be applied across a 
resistor if in doing so the maximum 
dissipation rating is exceeded. However, 
resistors w\th values above about 560K 
will dissipate less that 1W with 750V 
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University EQUIPMENT 

All backed by University sales & spare parts service 



MODEL MV A—100 Multimeter 

D.C.A.: 0.5-2.5-10-50-250-500- 

10C0 (100 KO/V). A.C.V.: 2.5- 
10-50-250-1000. D.C.A.: 10 uA- 
250 uA-2.5 mA-25mA-250mA- 
10A. A.C.A.: 0-10A. Ohms: 20K- 
200K-2M-200M. dB: —20/0/ 
+62. 

Price each: $35.00 + 15% S.T. 


MODEL MV A—4 Multimeter 

D.C.V.: 2.5-10-50-250-1000 (20 
KO/V). A.C.V.: 2.5-10-250-1000 
(8 Kfl/V). D.C.A.: 50uA-2.5 mA- 
25 mA-250 mA. 

Ohms: lOK-lOOK-lm-lOM. 
dB: —20/0/+22, +22/+36. 

Price each: $16.00 + 15% S.T. 



Model MVA—5 Multimeter. 

D.C.V.: 5-25-50-250-500-2.5K 

(20KO/V). A.C.V.: 10-50-100- 

500-1000 (10 KO/V). D.C.A.: 
50 uA-2.5 mA-250 mA. Ohms: 
0.6K-6M. dB: —20/0/+22. 

Price each: $10.00 + 15% S.T. 




Automotive Tachometers 

★ Universal Mounting. 

★ Illuminated Dial. 

★ Maximum Rev. Pointer. 

★ Chromed Bezel. 

When ordering please specify: 
6,000 or 8,000 RPM—4. 6 or 8 
cylinder—6V or 12V system. 

3” Diameter. 

Price each $19.50 + 15% S.T. 



Model MVA—6 vacuum tube 
Voltmeter. AC-DC Volts. 7 
ranges to 1.5KV; P.P. volts, 7 
ranges to 4KV, dB (lmW-600) 
lOdB to + 65dB; ohms .2 to 
1000M. 

Price each: $45.00 
+ 15% S.T. 

Also available in Kit Form. 


Model UC5 5” Oscilloscope. 
Vertical: lOmV P.P./cm. 

Freq. Range: D.C. to 10 MHz. 
Horizontal: 300mV P.P./cm. 
Wide Sweep 1Hz to 200 KHz. 
Continuously variable. 

Price each $250.00 + 15% S.T. 



. * 


Model HT-70 Transistor Tester 

for general and power transistors. 
Ranges: Ico: 0-900 uA. 
oo: 0.90-0.99. 

B: 0-200. 

Battery operated. 

Price each: $35.00 + 15% S.T. 




Model UAG-22 Audio Generator 

Sine 20Hz-200KHz. Square 60 
Hz-30KHz. Output voltage 7V 
max. Freq. Response +/—1.5 
dB 60 Hz-30 KHz. 

Price Each $40.00 + 15% S.T. 



Model T.V.T. Valve Tester. This 
instrument incorporates lever 
switches for element selection, 
which enables it to test any 
future types of valves, regardless 
of their base connections. T.V.T. 
price each $88.00 + 15% S.T. 

Tube adaptors. 

90° Model TV2 price each $4 
110° Model TV10 price each $4 
+ 15% S.T. 


Model “Uniter F” R.L.C. 

Bridge and Multimeter 

Resistance: 0.01^-11M^ 8 ranges. 

Inductance: 0.1 uH-llOH 

8 ranges. 

Capacitance: lpF-llOOuF 

8 ranges. 

D.C.V.: .25 to 1,000 6 ranges. 

A.C.V.: 2.5 to 1,000 6 ranges. - 

D.C.A.: 0.05 to 250MA 5 ranges. ^ ^ A 
Resistance: 0-50Mft 4 ranges. *■ 

Price Each $120.00 + 15% S.T. 



All test equipment can be inspected at 

University Graham 
Instruments Pty. Ltd. 

106 Belmore Road, Rlverwood. N.S.W., 2210. 

Telephones: S3 0644 (5 lines). 

Telegrams and Cables: Raquip. Sydney. 

Victorian Office. 

Contact Mr Graeme Wright on 397 72S3 or at 8 Langrldge Street. 
Werribee. 


REPRESENTATIVES: 


WA: Atkins (WA) Ltd. 

894 Hay Street. 

PERTH: WA. 6000. 

TAS: W. P. Martin and Co. 

202 Argyle Street. 

HOBART: Tas. 7000. 

And 32 Canning St. 
LAUNCESTON: Tas. 7250. 22 844. 
SA: Compar Distributors Pty Ltd. 
33 Market Street. 

ADELAIDE: SA. 5000. 51 6263. 
NEWCASTLE DISTRICT: 

Hunter Engineering Sales Pty 


Ltd. 64 Broadmeadow Road. 
Broadmeadow. 

NEWCASTLE. NSW. 2303. 

Phone 61 4321. 

PORT KEMBLA DISTRICT: 

Hundell Engineering Sales Pty Ltd 
1 Fltzwilliam Street. 

PORT KEMBLA. 2505. 43 397. 

QUEENSLAND: 

Ar.d from our newly appointed 
agents in Qld. Gee & Co.. 35 
Railway Terrace. Milton. 


Also available from all leading wholesalers. 
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applied across them and in this case 
destruction would occur due to arcing 
rather than excess dissipation. 

If a higher voltage rating is desired, the 
only solution would be to use appropriate 
high voltage resistors. These will generally 
be larger in size but not necessarily higher 
in wattage rating. Another point that must 
be paid attention to in this respect is that 
concerning the voltage rating between the 
switching element and the housing of the 
switches themselves. If switches with a 
nominal rating of 240V AC are used, 
operation up to 1000V DC is quite in 
order. This limit will then also apply to 
the maximum floating potential, with 
respect to the case. If 240V switches are 
used, a minimum breakdown voltage of 
this value, either across the contacts or 
between the contacts and housing of the 
switch can be expected. Some switches, 
however, because of the nature of their 
construction, have a much higher contact 
to housing breakdown potential. The type 
used in the prototype has an entirely 
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Figure 7 STRAY CAPACITANCES ASSOCIATED WITH BOTH BOXES 


plastic housing and may be used with 
much higher floating potentials. 

The floating potential is not only 
dependant on the properties of the 
switches. It also depends on the 
breakdown potentials of the terminals 
used, and the components themselves. The 
terminals may have an adequate rating, 
but the insulation offered by the 
protective coating of the resistors and 
capacitors will generally be inadequate. 
Care must therefore be taken in fitting 
these components to ensure that they are 
clear of the case by at least a quarter of an 
inch. 

A further point to be considered is 
insulation resistance. This applies mainly 
to the polyester capacitors, where the 
insulation resistance on average is quoted 
to be in the order of 50,000 megohms. 
Now this is for a single capacitor. If more 
that one are used and are connected in 
parallel, the insulation resistance drops in 
proportion to the number of capacitors in 
use. The worst case for the sustitution box 
would be when all capacitors are switched 
in circuit. The insulation resistance of 
combination is then reduced to one 
twelfth of that of a single capacitor and 
may be about 4000 megohms. This is still 
a comparatively high value and should be 
quite adequate for valve and bipolar 
transistor circuitry, but may not be 
adequate for circuits involving FETs and 
MOSFETs. 

Finally a point about the self or 
residual capacitances associated with the 
boxes. These capacitances result from 
stray coupling between the components 
and the surrounding case. In the resistor 
substitution box there is also some stray 
coupling between each group of resistors. 
Figure 7 shows the various magnitudes of 
the self capacitances. In DC and most 
audio work the effect of these can be 
ignored, but if the boxes are used in RF 
circuitry they will normally need to be 
taken into account. It must be stressed 
that self capacitance of the kind described 
is purely dependent on physical layout, 
and thus may differ from the quoted 
values if layouts other than those 
illustrated are used. 


Few problems should be encountered 
in the construction of any of the units. 
The material used for the two large boxes, 
which measure 13 x 4 x 3Vfc inches, was 16 
gauge aluminium. However there is no 
reason why other material can not be 
used. Metalwork diagrams will be made 
available through the Information Service 
but bear in mind that these are 
dimensioned to suit 16 gauge material. 

The smaller Service C-Box was made 
using a standard size folded aluminium 
utility box measuring 214 x 2 Vi x 5 inches. 
These may be obtained in a range of sizes 
from most suppliers at a very reasonable 


price. Alternatives to this type of box 
were discussed earlier in the text. 

The labels on the large boxes were 
made from photo sensitised aluminium 
material. The type and process involved to 
make these was outlined in the Stereo 
Headphone Amplifier article published in 
last month’s issue. Quite possibly 
ready-made panels will be available from 
the usual suppliers in due course, for those 
not wishing to “roll their own”. 

Wiring of the units should not prove 
difficult. There are, however, a few 
pointers that will help to make the 
assembly a little easier. When fitting the 
switches to the two large boxes, check to 
see that they are correctly orientated. In 
the capacitor substitution box the 
switches should be orientated in such a 
way that the contacts are closed when the 
levers of the switches are biased towards 
the designations (the numbers indicating 
the values of the capacitors). The reverse 
applies to the resistor substitution box. 
Here the contacts should be open when 
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City Depot: 157 Elizabeth Street, Melbourne 3000 Phone 67 3263 

Southern Depot: 1103 Dandenong Rd East Malvern 3145. Ph 211 6921 
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SEE “WIRE WRAP” in OPERATION at C.E.T.I.A. 1971 EXHIBITION 
SYDNEY R.A.S. SHOWGROUND FEBRUARY 15th to 19th. 



No power outlets needed. This 
battery-powered tool brings 
new convenience to the pro¬ 
duction line—new freedom to 
the serviceman. Battery works 
through a full day’s schedule 
—recharges overnight. 

HAND-SQUEEZE 
“WIRE-WRAP” TOOL 

For convenient servicing or 
making occasional connec¬ 
tions with all the advantages of 
connections made with pow¬ 
ered “Wire-Wrap” tools. Other 
manual wrapping and unwrap¬ 
ping tools also available. 



GARDNER-DENVER “WIRE-WRAP” TOOLS 
MAKE CONNECTIONS IN A HURRY 

“Wire-Wrap” tools wrap connections in only three seconds 
(actual wrapping time .3 second). That’s speed that means 
dollar savings to you—in production, assembly, in the wiring 
of communications equipment, computers or electrical or 
electronic assemblies where dependability is equally as 
important as economy. Because, with “Wire-Wrap” tools, 
when the connection’s made, the connection stays. 

WRITE FOR FULL INFORMATION 



N.S.W. DISTRIBUTORS: 


f(H.W.) AND COMPANY PTY. LIMITED 
154 Broadarrow Road. Riverwood. N.S.W. 2210. Tel. 533 1622 

IN ALL OTHER STATES PLEASE CONTACT 
YOUR LOCAL GARDNER-DENVER OFFICE 

?D E Kc N n 9 S Highbury Road, Burwood. 3125. Ph. 288 5411 
17 D °8g ett s t.. Valley, Brisbane. 4000. Ph. 58 1357 
ocf™ D A : o F,rst Avenue * Kilkenny. 5009. Ph. 45 8855 
488 Great Eastern H'way, Redcliffe. 6104. Ph. 65 4399 
?C Q , U ^ le r Streetl Sandy Bay 7005 - Ph ‘ 23 7491 
109 Egan Street, Kalgoorlie. 6430. Ph. 21 1009 
MOUNT ISA: 14 Commercial Rd.. Sunset. Ph. 32 778 
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LIST OF COMPONENTS 
REQUIRED FOR ALL 
THREE R & C BOXES: 

THE FOLLOWING PARTS ARE 
COMMON TO BOTH THE LARGER 
RESISTOR AND CAPACITOR 
SUBSTITUTION BOXES. 

1 Case with overall dimensions 13 
x4x 3/2 inches. 

20 SPST toggle switches (see text). 

2 Screw ter mi rials, green. 

8 Rubber feet. Screws, tinned 
copper wire, solder lugs, solder, 
etc. 

ADDITIONAL PARTS FOR 
RESISTOR SUBSTITUTION BOX: 

1 Label with resistor designations. 

4 screw terminals, black. 

Resistors: (all 1 watt and 1 off unless 
otherwise stated). 

10M, 4.7M, 3.3M, 1M, 47OK, 33OK, 
100K, 47K, 33K, 10K, 4.7K, 3.3K, 
IK, 470 ohm, 330 ohm, 100 ohm, 47 
ohm, 33 ohm, 2x10 ohm. 


ADDITIONAL PARTS FOR 
CAPACITOR SUBSTITUTION BOX: 
1 Label with capacitor 
designations. 

3 Screw terminals, black. 

1 Screw terminal, red. 

8 Tagstrips, 2-lug. 

1 Resistor, 18 OK 1W. 

Capacitors, electrolytic 350VW 
pigtail type (higher voltage ratings 
may be used): 

1 x lOOuF, 1 x 50uF, 1 x 30uF, 1 x 
8uF, 3 x luF. 

Capacitors, polyester 400V, one off 

unless otherwise stated: 

luF, 0.47uF, 0.33uF, O.luF, .047uF, 

.033uF, .OluF, .0047uF, .0033uF, 2 
x lOOOpF, 4 70pF. 

PARTS FOR SER VICE C-BOX: 

1 Box to suit requirements (see 
text). 

4 SPST toggle switches (see text). 

2 Insulated crocodile clips and 
suitable length of wire. 

6 Tagstrips 2-lug, hookup wire, 

etc. 

1 Resistor, 18 OK 1W. 

Capacitors, electrolytic 350 VW, one 
off (higher voltage ratings may be 
used). 

lOOuF, 50uF, 30uF, 8uF. 


M.WAVS MIY OH R.D.S. 

SPECIALS 

Philips Tuner Kit consisting 
of Module. Gang. Cond. 
and Loopstick $13.26 NETT 
Audio amp module 200 
M.W. input sensitivtiy 6 
M.W. input sensitivity 6 
8 watt stereo kit consisting 
of 2 audio modules 8 watt 
per side type 601 with 
heat sink and output tran¬ 
sistor assembly 611. Full 
price $30.00 nett. 

The Independent Wholesaler 

RADIO DESPATCH 
SERVICE 

Radio and Electrical Distributors 





the levers are biased towards the 
designations. 

The interconnection of the switches 
may next be undertaken. (If the switches 
have screws in their lugs, it is better to 
remove them before fitting the switches as 
it may otherwise be difficult to remove 
them when they are in situ.) Soldering 
straight on to the switch lugs is preferred 
as it eliminates the possibility of loose or 
intermittent joints. Fairly heavy gauge 
wire (18-22 SWG) should be used for all 
wiring of the switches including the runs 
to the terminals. As may be seen from the 
photographs, the wiring is kept well away 
from the metal case in order to reduce 
stray capacitance. 

Also visible from the photographs is 
the busbar used to anchor and 
interconnect the capacitors. Heavy gauge 
wire is really a must for this, as the larger 
electrolytics require considerable support. 
Note that there are two separate busbars: 
one for each range of capacitors. Similar 
support should be given to large resistors if 
these are used in place of the smaller ones 
in the prototype resistor box. 

A feature not clearly visible from the 
photograph is the different colour 
terminals used for the live and ground 
connections. The colours are: green for 
ground terminals; black for all four live 
terminals of the resistor substitution box, 
for both polyester capacitor terminals, and 
the negative side of the electrolytics; and 
red for the positive side of the latter 
capacitors. 

Instead of terminals, the Service C-Box 
is fitted with a pair of flying leads to 
which are attached insulated alligator 
clips. Mounting of the capacitors takes a 
little more care here, as space may be 
limited. Because of the large number of 
variations possible with this kind of box in 
terms of complexity, size and individual 
requirements, it is probably pointless to 
present any one particular layout; hence 
we decided not to give any constructional 
details for this box other than that 
contained in the photograph on page 75, 
which shows an interior shot of the 
Drototype. 

Finally, it may be seen from the 


illustrations that provision has been made 
to stand the boxes on either the side 
facing the user, or the bottom. Rubber 
feet have been fitted to both. This allows 
the boxes to be used on a shelf above the 
bench either singly or stacked as in the 
illustration, or they can be placed upright 
on the bench. ■ 


We can make you the person to whom 
people will look when they have a radio 
problem. We can help you to become 
an expert in the theory and practice of 
modern radio, or we can give you the 
know-how to get an Amateur Operator’s 
Certificate. 

Either way, you’re making the most 
of your interest in radio by taking a 
Stott’s correspondence course. 


869 GEORGE STREET, 
SYDNEY. 

Corner George end Harris Streets 
Telephone 211-0816, 211-0191 

Open Saturday mornings 


Radio For Amateurs Course: 

From radio basics, to intricate principles. 
Receiver design and construction. 

Latest techniques in electronics. Every¬ 
thing you’ll ever need to know, made 
easy to understand by top radio engineers. 

Amateur Operator’s Certificate: 
Givesyouthe background knowledge and 
the skills you need to pass thePMGexams 
and get your Certificate of Proficiency. 


We train 

radio enthusiasts 

who want to 
become experts 


.......... POST THIS COUPON TODAY---..-..... 

Stotts 1 

TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders Lane. Melbourne, 3000. 383 George St., Sydney, 2000. 

290 Adelaide St., Brisbane. 4000. 45 Gilles St., Adelaide, 5000. 

89 St. George’s Terrace, Perth, 6000. P.O. Box 3396 Singapore 1. 
Please send me, tree and without obligation, lull details of your 
courses in Radio For Amateurs. 


Mr., Mrs., Miss.Age. 1 

Address. 1 


No sales counsellor will call 


..Postcode. 
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The VHF Powermatch: 


a multi-purpose test instrument 


Here is a simple, low cost instrument which can form the 
basis of a highly versatile and up-to-date measuring system 
for radio amateurs working on the VHF bands. It should 
also be of interest to those maintaining or servicing 
two-way radio systems. 

by JAMIESON ROWE 


At some stage or other, most radio 
amateurs seek to determine just how much 
RF power is actually being developed by a 
transmitter. This is particularly of interest 
when one is Working at VHF and UHF, 
where the production of significant power 
tends to be a little harder than on the 
lower bands. It is also of immediate 
concern when one is attempting to obtain 
the highest efficiency and power output 
from low power equipment. Some means 
of indicating RF power levels is therefore 
a very worthwhile facility in the “shack”. 

Nowadays most amateur transmitters 
are designed to operate into a low 
impedance unbalanced RF load, as 
presented by a matched aerial and co-axial 
cable transmission line. When checking or 
optimising the power output of this type 
of transmitter, it is generally desirable to 
substitute a resistive “dummy load” for 
the aerial and cable system. The dummy 
load prevents significant radiation of 
power during the tests and adjustments, 
and thus avoids possible interference with 
other signals; it also provides a stable and 
reproduceable load for reference purposes. 
A dummy load is thus a second worthy 
addition to the amateur’s facilities. 


It is not enough simply to adjust the 
transmitter for maximum power output, 
however. The ultimate objective is to 
ensure that as much as possible of this 
available power reaches and is radiated by 
the aerial. For this to occur, the aerial 
must generally be arranged to present a 
correct impedance match to the 
transmission line. It is rather difficult to 
achieve this result without the use of one 
or more of a number of further 
instruments, such as a standing-wave ratio 
or “SWR” indicator, an RF impedance 
bridge, or a radiated field strength 
indicator. 

While commercial instruments are 
available which are capable of performing 
many of the functions just described, 
these are generally either very costly and 
elaborate laboratory-grade instruments, or 
else low-cost devices whose design and 
construction often render them of little 


value except at relatively low frequencies 
Hence as far as the radio amateur workin 
on the VHF and UHF bands is concerned 
it is usually a case of either “rolling one’ 
own” or doing without. 

Happily, it is neither difficult no 
costly to construct useful “home-brew 1 
versions of most of these instruments 
although some do require the exercise o 
considerable care, both in constructiot 
and in the interpretation of results. I 
must be admitted that the level o 
accuracy and validity normally obtainabl 
with such instruments falls somewha 
short of that found in a standards lab, bu 
then few amateur situations require thi 
order of accuracy. 

The instrument to be described in thi 
article has been designed as the basis of 
comprehensive and up-to-date VH] 
measuring system, capable of performin 
all of the functions described in th 
foregoing, and others as well. Th 
instrument itself, which we have dubbe 
the “VHF Powermatch”, is basically 
carefully constructed resistive dumm 
load combined with a power indicate 
reading from less than 50 milliwatts to 3 
watts. However, switching and addition 
circuitry are provided within t\ 
instrument to make the sensitive meter t 
the power indicator available for use wil 


Shown at the top of the page is the Powermatch itself (rear), with four 
of its accessory units . From left to right, these are the RF impedance 
bridge, the field strength detector, the RF voltmeter probe and the 
SWR reflectometer. Note that on the final Powermatch front panel the 
co-ax socket will be marked “RF Input", not “75 ohms" as visible. 
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< 83H* 44I0A* 

<(53A) *LR. Vj/ 5 


4I0A ^ 
L.R. 


220pF 


*I2xIK (680A) 7W METAL FILM (IRC PF7 OR SIMILAR) 
♦2x820A 4W METAL FILM (IRC PF4 OR SIMILAR) 
•MINIATURE CERAMIC BEAD TYPE 
t HEWLETT-PACKARD ASSOCIATES 


(RESISTOR VALUES IN BRACKETS 
FOR 50A VERSION) 




VHF POWERMATCH 

DUMMY LOAD, POWER INDICATOR, 
MULTI-PURPOSE TEST METER 



ALL RESISTORS I/2W 5% UNLESS SPECIFIED 


7/SW/3 


The circuit of the basic Powermatch, which consists of an RF dummy load , a peak-reading hot carrier diode 
rectifier used to indicate RF power level, and protected metering circuitry which is also made available for the 
various accessories. 


a variety of external accessories, detector 
heads and test probes. 

By means of the external accessory 
units, some of which will be described in 
later articles, the unit may be arranged 
quite easily to perform the functions of an 
SWR reflectometer, a slotted line SWR 
detectoj* and wavemeter, a field strength 
indicator, an RF impedance bridge, an 
absorption wavemeter, and an RF 
voltmeter. It may also be- arranged if 
desired to function as a 20,000 ohm/volt 
multimeter, or as a DC voltmeter or 
microammeter. The internal meter is fully 
protected against electrical overload, and 
is available for external use either directly, 
or via a “universal shunt” sensitivity 
control. 

The instrument and its companion 
accessory units have been designed to take 
full advantage of recent developments in 
component technology and circuit 
techniques. This has been done with two 
aims in view: to make the system capable 
of performing useful measurements to 
beyond 450MHz, and to ensure as far as 
possible that the performance of the 
prototype units may be reproduced. The 
latter aim is regarded as of considerable 
importance, as many published designs for 
simple RF test instruments of this type 
have been found by amateurs to be 
difficult to duplicate. 

Practical tests on the prototype have 
suggested that the first of these aims has 
been realised. The impedance of the 
dummy load appears to remain 
substantially constant and resistive, to at 
least 436MHz (the highest available test 
frequency) while, at this frequency, no 
significant degradation could be detected 
in the performance of the power indicator 
or accessory units. 

Whether or not the second aim has 
been realised will of course only become 
known in the course of time. The author 
can only claim that he has attempted to 
analyse the existing designs for 
instruments of this type, and has made 
considerable effort to avoid difficult 
physical construction and critical circuit 
configurations. 

It may be worth noting that while the 
unit and its accessories have been designed 
primarily with the needs of the VHF 
amateur in mind, they should also be 
found useful in servicing and maintenance 
of two-way radio systems. The prototype 
unit has in fact been used quite 
successfully to check mobile equipment of 


a system operating in the 148-174MHz 
“high band”, and there is every reason to 
believe that the design would be equally 
applicable to systems operating in the 
70-85MHz “low band”. 

From the performance of the 
prototype, the instrument and its 
accessories may also prove to be quite 
suitable for checking equipment designed 
for the 470-520MHz “UHF mobile band”, 
when this band comes into wider use. 

As noted earlier, the basic instrument 
itself consists of a resistive dummy load 
and an RF power indicator. The two are in 
fact combined, in the sense that the power 
indicator section has been designed to give 
readings proportional to the RF power 
dissipated in the dummy load. 

A variety of methods exist whereby 
RF power may be measured, and some of 
these arc capable of quite a high degree of 
accuracy. Most methods used in 
professional situations are based on 
measurement of the heat energy produced 
when the RF power concerned is 
dissipated in a suitable resistive load. Some 
methods involve direct measurement of 
the heat energy using a calorimeter or 


thermocouple, while others involve a 
comparison with the heat produced by 
dissipation of power from an accurately 
measured DC or low-frequency source. 
Methods based on the latter approach 
generally employ either a bolometer 
bridge or a bridge-type calorimeter. 

Unfortunately, most of these methods 
require quite elaborate and costly 
equipment, if even reasonable accuracy is 
to be obtained. The thermal characteristics 
of the RF load and its environment must 
be carefully controlled to prevent errors 
due to heat loss and ambient temperature 
variations, while the measurement system 
must be very carefully designed if 
performance is to be stable and 
reproduceable. Hence few of these 
methods are really very attractive from the 
point of view of the amateur. 

No doubt it would be possible for an 
enterprising (and patient!) amateur to 
build up equipment of this type, possibly 
using either the calorimeter or 
thermocouple techniques. And the results 
might be quite good, although the 
operation of a simple setup would 
probably involve very tedious 



A rear view of the front panel of the instrument , showing most of the 
components and wiring. At lower centre is the dummy load assembly , 
details of which are given overleaf. 
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The AKAI X-2000SD Reel-to-Reel, 
Cartridge, Cassette Combination 
Stereo Tape Recorder is the world's 
first and only recorder that offers 
you the three functions of open- 
reel, cartridge and cassette rc- 
cording/playback in one machine! 
Only X-2000SD transfers REEL- 
to-CARTRIDCH and REEL-to- 
CASS ETTK. This truly high 
grade tape recorder performs the 
functions of five conventional re¬ 
corders. and produces the highest 
quality sounds to satisfy the most 
uncompromising audiophile. 


Reel-to-Reel 

4-track sterco/monaural recording 
and playback with AKAI's uni¬ 
que world-patented Cross-Field 
Head. Tape speeds: 1-7/8, 3-3/4, 

7- 1/2 ips (15 ips with adapter'). 
Track selector. Automatic shut¬ 
off'. 

Cartridges 

8- track stereo recording and play¬ 
back with one-micron gap head. 
Transfer from reel to cartridge. 
Tape speed: 3-3/4 ips. Cartridge 
program selector (can be remote 
controlled). Automatic stop. 


Cassettes 

4-track stereo recording and play¬ 
back with one-micron gap head. 
Transfer from reel to cassette. 
Tape speed: 1-7/8 ips. Panel push¬ 
button controls. Automatic stop. 


Audio & Video 

AKAI 

AKAI ELECTRIC CO., LTD. 
Ohta-ku, Tokyo, Japan 


AKAI AUSTRALIA PTY. LTD.: 276 Castlereagh St., Sydney, N.S.W. Tel: 61-9881/146 Burwood Rd., Hawthorn, VICTORIA Tel: 81-0574 399 Montague Rd.. West End, Brisbane 
QUEENSLAND Tel: 4 0171 8 Arthur St., Unley. S.A. Tel: 71-1162 579 Murray St., Perth. W.A. Tel: 21-2561 SONNY COHEN & SON: 20 Isa St., Fyshwick, A C.T. Tel: 9 1551 P & M 
DISTRIBUTORS PTY. LTD.: 87A Brisbane St.. Lauceston, Tasmania Tel: 2-5282 
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The diagram shows the dimensions of the parts for the dummy load , which may be made up from either 
sheet metal or copper laminate board. At right is a close-up of the rectifier circuitry. 


measurements if the accuracy obtained 
were to be significantly better than with 
existing amateur methods. 

Largely as a result of the problems 
involved in trying to use the RF power 
measurement methods employed by the 
professional, radio amateurs are usually 
forced to resort to one of two traditional 
methods. Neither of these are completely 
satisfactory, but both have the important 
practical advantage that they require only 
simple, low-cost equipment and 
straightforward procedures. 

The “time-honoured” method is 
simply to feed the RF power into an 
incandescent lamp, whereupon the power 
level is gauged either by subjective 
evaluation of the lamp brightness, or by 
comparison with a similar lamp fed with a 
measured power level from a DC source. 
Not surprisingly, the latter approach is 
capable of greater accuracy, particularly if 
the comparison is made using a simple 
“grease-spot” photometer or a 
photographic exposure meter. 

The main problem with this method is 
that of achieving a suitable impedance 
match between the lamp and the RF 
source. Most amateur transmitters are 
designed to work into a low impedance 
load having a nominal resistance of 50 or 
75 ohms, and it is generally desired to 
measure the RF power which a transmitter 
will in fact deliver to such a load. It is 
difficult to provide such a load using an 
incandescent lafnp, because the resistance 
of such devices varies considerably with 
filament temperature (ie, they exhibit a 
high positive temperature coefficient of 
resistance). 

It should perhaps be noted that the use 
of incandescent lamps as loads at VHF is 
complicated by the fact that here the 
filament inductance can become quite 
significant. In order to present the 
transmitter with a reasonably resistive 
load, it is thus necessary to cancel out the 
inductive reactance by means of a series 
capacitor. The capacitor is usually made 
variable, to allow accurate “tuning out” of 
the load reactance. 

Although it is possible to obtain a 
useful indication of the RF output of a 
transmitter even at VHF and UHF using 
the lamp method, the accuracy attainable 


is of a rather low order, due to the 
difficulty of ensuring a good impedance 
match. And operation tends to be rather 
tedious, as even modest accuracy requires 
considerable care in the comparison of 
lamp brightness levels, and the calculation 
of DC power input to the reference lamp. 

The second simple method of RF 
power measurement available to the radio 
amateur is to feed the transmitter output 
into a suitably designed resistive dummy 
load, and then gauge the power level 
present by measurement of the load 
current or voltage. Voltage measurement is 
usually the easiest to perform, particularly 
at VHF and UHF, requiring only a simple 
diode rectifier and sensitive DC meter. The 
power level is calculated from the load 
voltage using the familiar expression 



where E is the load voltage (RMS value), 
and R is the resistance of the dummy load, 
usually either 50 or 75 ohms. 

Compared with the lamp method, this 
method has the twin advantages of greater 
operating convenience and relative 
freedom from impedance matching 
problems. If the diode rectifier and 
indicating meter are permanently 
connected to the dummy load, the meter 


can be calibrated directly in terms of RF 
power. Measurements may then be made 
simply by connecting the transmitter 
output to the dummy load, and observing 
the meter indication. 

Like the lamp method, this method 
also has its problems, although they are of 
a rather different nature. At VHF and 
UHF it is not easy to produce a truly 
resistive dummy load, or to find a rectifier 
diode capable of operating efficiently at 
the frequencies involved - at least until 
recently. Yet the main problem with this 
method concerns measurement validity, 
when load voltage is measured by means 
of a diode rectifier. 

The brightness of a lamp is a function 
of the filament temperature, which is in 
turn proportional to the effective power 
dissipated in the filament. In this sense the 
lamp method is “direct”, and so should 
give indications of true effective power 
which are ideally quite independent of the 
RF signal waveform. 

In contrast, the DC output voltage 
produced by a diode rectifier is “indirect”, 
being related to either the average value or 
the peak value (or both) of the RF voltage 
across the load. Depending upon the 
design of the rectifier circuit and the RF 
signal level involved, the DC output will 


The meter scale of the 
Powermatch, re¬ 
produced actual size. 
The uppermost scale is 
that used for RF 
power, while the lowest 
is for SWR. 
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A revolutionary precision tool 
which removes unwanted 
solder quickly and efficiently 
from printed circuits and 
other solder joints. The 
solder remover can be 
used with any soldering 
iron acting as the melting 
agent. The spring-loaded 
plunger is~pushed down 
and held in that position 
by a trigger button while 
the solder is melted with 
an iron. Then, by pressing 
the button, the plunger 


is forced up by the spring 
sucking the solder into the 
tool. A quick depression of 
the plunger and it is ready for 
further use. 

An invaluable aid to the radio 
and electronic engineer 
enabling much speedier and 
more efficient repairs or 
replacements of components. 
By eliminating the risk of 
damage to the unitor 
component the solder remover 
saves time and increases 
production. 


For further particulars please contact 


47 YORK STREET SYDNEY 2 0233 


MANUFACTURERS SPECIAL PRODUCTS PTY LTD 


ADELAIDE BRISBANE HOBART 
51 0111 31 0341 34 3836 


LAUNCESTON 
2 1804 


MELBOURNE 
67 9161 


PERTH 
28 6400 


. SYDNEY 
533 1277 & 29 7031 


SOLDER REMOVER 


fall somewhere between the extremes of 
being either directly proportional to the 
peak value of the RF voltage, or 
proportional to the square of the 
half-cycle average value. Hence because 
neither the average value nor the peak 
value have any fixed relationship to the 
effective power, being both dependent 
upon waveform, this method is inherently 
less valid than the lamp method. 

Happily this problem is not as serious 
in practice as one might perhaps expect, 
because the RF output from a 

well-designed and adjusted amateur 

transmitter should be a very close 

approximation to a sinewave. And if this is 
not the case, the amateur concerned 
generally has a far more urgent problem 
than the measurement of power output: 
either the improvement of his harmonic 
filtering, or the suppression of parasitics. 

Hence because the RF output from a 
transmitter is in practice a good 

approximation of a sinewave, the DC 
output produced by a diode rectifier can 
be related with reasonable validity to the 
effective or RMS value of the RF input 
voltage, and in turn to the effective RF 
power level. In the case of a peak-reading 
rectifier circuit, the relationship is a simple 
square-law one, as given by the expression 

Er = 1.414 kVp! 

where Er is the rectifier output voltage, P 
is the effective RF power level, R is the 
RF load resistance (50 or 75 ohms), and K 
is an efficiency factor determined by 
various diode and circuit parameters. 

In practice the results obtained using 
the dummy load/diode rectifier method 
compare very favourably with those 
obtainable with the lamp method, despite 
the lower theoretical validity. This, 
together with the considerably greater 
operating convenience and relative 
freedom from matching problems of the 
former method, tends to make it 
somewhat more attractive than the latter. 
It is for these reasons that the dummy 
load/diode rectifier method has been 
adopted in the VHF Powermatch. 

The dummy load section of the 
instrument is of fairly conventional design. 
It consists of two groups of power 
resistors: a group of 12 power resistors 
connected in parallel, providing most of 
the power dissipation capability of the 
load, and a group of four lower power 
resistors connected in series-parallel, 
forming a voltage divider attenuator for 
the diode rectifier. In order that the 
behaviour of the load should remain 
substantially constant to beyond 450MHz, 
all resistors are of the low reactance metal 
film type. Those used in the prototype 
unit are IRC components of nominal 7W 
and 4W rating, courteously supplied by 
IRH Components Pty Ltd. Similar types 
may be available from other 
manufacturers. 

The IRC resistors are coded types PF7 
and PF4, and are available on order via 
normal trade suppliers. If the dummy load 
is to have a nominal impedance of 75 
ohms, the PF7 units have a value of IK; 
for a 50-ohm load, the corresponding 
value is 680 ohms. Both versions use 
820-ohm PF4 units for the voltage 
attenuator section. At these values the 
resistors have very low distributed L and 
C: in the order of 0.12uH and .05pF for 
the PF7, and .03uH and 0.16pF for the 
PF4. This gives both types an intrinsic 
self-resonant frequency of around 2GHz 
(2000MHz). 

In order to preserve as far as possible 
the low-reactance nature of the resistors, 
they are assembled in a cylindrical 


84 


ELECTRONICS Australia , February , 1971 










configuration with pigtails cut very short. 
Conducting discs axe used at each end to 
provide low inductance parallel 
connections, and the assembly is coupled 
intimately to a co-axial input connector. 
In the prototype unit the conducting discs 
were cut from scraps of 18 gauge sheet 
brass, but any suitable material may be 
used providing it is a good conductor and 
permits easy soldering. It would be quite 
feasible to fashion the discs from unetched 
copper laminate board. 

The diode rectifier section of the 
instrument uses a conventional half-wave 
shunt diode configuration. However in 
order to ensure high rectification 
efficiency extending to VHP and UHF, 
the diode used is of the “hot carrier” or 
Schottky-barrier type. Based on a 
metal-silicon junction, this type of diode 
has exceptional performance which 
extends well into the microwave region. It 
offers low forward turn-on voltage, high 
reverse resistance, and very short switching 
times. 

The actual device used is a low cost hot 
carrier diode recently announced by 
Hewlett-Packard Associates, the 
5082-2800. Although priced at only 
slightly more than a dollar, it offers an 
effective minority carrier lifetime of only 
100 picoseconds maximum, together with 
a PIV rating of 70V. The device may be 
purchased in small quantities by mail from 
Hewlett-Packard Australia.Pty Ltd, whose 
address in Victoria is 22-26 Weir Street, 
Glen Iris 3147; and in NSW, 61 Alexander 
Street, Crows Nest 2065. 

A hot carrier diode such as the 
5082-2800 is almost essential, if the power 
indicating section of the instrument is to 
give meaningful indications on the 
420-450MHz amateur band and at higher 
frequencies. However if the constructor 
has no intention of using the instrument at 
frequencies higher than the 144-148MHz 
band, it would be possible to substitute 
one of the regular “point contact” 
germanium diodes such as the OA91. This 
type of diode will give reasonably good 
results at the lower frequencies, although 
the lower overall rectification efficiency 
will make it necessary to reduce the meter 
multiplier resistors to restore calibration. 

The rectifier circuit has been designed 
for peak-value rectification, both in the 
interests of simplicity and economy, and 
to ensure that the meter scale for power 
indications is not unduly cramped. To 
achieve peak-value operation, two criteria 
must be met: (a) the DC load resistance of 
the circuit should be at least 500 times 
greater than the effective AC source 
resistance, and preferably greater; and (b) 
the discharge time constant of the rectifier 
should be equivalent to at least 100 
periods of the lowest frequency to be 
measured, and preferably much longer. 

Both of the foregoing criteria have 
been met in the VHP Powermatch without 
the introduction of complex DC amplifier 
circuitry, and without sacrifice to the high 
frequency performance, by using a 50 
microamp (2K) indicating meter. The 
meter is a low cost 3-inch rectangular type 
of Japanese manufacture, designated type 
VP-2A. 

Because of the sensitivity of the meter, 
it has been possible to keep the minimum 
DC load resistance presented to the 
rectifier circuit as high as 199K, which 
corresponds to some 972 times the 
effective AC source resistance. Similarly 
with only a very small 220pF bead-type 
ceramic capacitor in the rectifier, the 
minimum discharge time constant has 
been kept to some 44 microseconds, 
vvhich represents some 2300 periods at 
52MHz. The instrument should thus give 



The circuit for the field strength 
detector , together with a view of 
the wiring inside the case. 


quite accurate peak-value readings on all 
VHF amateur bands. 

The reason for the resistive voltage 
divider used to connect the rectifier to the 
dummy load is to allow the circuit to cope 
with reasonable power levels, without 
exceeding the diode peak inverse voltage 
(PIV) rating. 

In a basic half-wave shunt diode circuit 
used for peak-value rectification, the peak 
inverse voltage applied to the diode is 
equal to the peak-to-peak value of the 
input voltage - ie, for a sinewave input, 
2.828 times the RMS input voltage. To 
prevent the diode from being driven into 
avalanche breakdown, this inverse voltage 
must be kept below the diode minimum 
PIV rating. In the case of this 5082-2800, 
the minimum PIV is 70V, which therefore 
limits the RMS input voltage fed to the 
rectifier circuit to 24.75V. 

If the rectifier circuit were connected 
directly across a 75-ohm dummy load, this 
would limit the power which could be fed 
to the load to a mere 8.2 watts. For a 
50-ohm load, the corresponding figure 
would be 12.3 watts. But by arranging for 
the rectifier to be connected to the load 
via a 2:1 voltage divider, these figures may 
be multiplied by four times. 

A division ratio of greater than 2:1 
would naturally increase the power 
capacity of the unit still further. However 
it should be borne in mind that the divider 
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A FIELD STRENGTH DETECTOR 
W FOR VHF POWERMATCH 

is in the RF section of the circuit, and 
hence must be arranged to maintain its 
division ratio over the full frequency range 
of interest. With the 2:1 division ratio this 
is feasible, it being relatively easy to 
ensure that stray reactances in each divider 
leg are balanced. However this is generally 
much more difficult if a higher division 
ratio is used. 

As mentioned earlier, the divider used 
employs four 820-ohm 4W metal film 
resistors, connected in series-parallel. This 
divider has been found to maintain its 2:1 
ratio quite accurately to beyond the 
420-450MHz band. 

The characteristics of the 5082-2800 
diode are such that it will operate as a 
peak detector with RF voltages as low as 
100 millivolts RMS. Allowing for the 2:1 
voltage division between the dummy load 
and the rectifier, this would correspond to 
a power level of less than 1 milliwatt 
across 75 ohms. However this order of 
sensitivity cannot be realised with a simple 
passive metering circuit, because even with 
a 50uA meter the DC load resistance 
would have to be reduced well below the 
value required to maintain peak-value 
rectification. 

Two power indicating ranges have in 
fact been provided on the instrument, the 
ranges being selected by simple switching 
of meter multiplier resistors. The higher 
range has been designated 30 watts FSD, 
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The ecology division of the *DSIR are 
learning about ’possums. They track 
these little creatures through the 
bush by way of a miniaturised radio 
transmitter on a collar. The trans¬ 
mitter weighs only 10 grammes and 
inside is a Rakon quartz crystal. It 
has been precisely manufactured to 
withstand temperature and humidity 
extremes, and rugged use in operation. 
This is a specialised task. But in all 
forms of modern communication equip¬ 
ment, Rakon make a crystal that 
meets today’s high-accuracy require¬ 
ments. 

AND RAKON DELIVER on schedule to 
fall in line with your production 
runs. For individual orders, there’s no 
faster service. 

Contact: 

Rakon Industries Ltd. 

P.O. Box 9521 _ 

Newmarket, Auckland, 1, 

New Zealand. |% 

Telephone 546745 f ;AK0N . 

Cables: 'RAKON' 

* Department of Scientific and Indus¬ 
trial Research, New Zealand. AA 7909 


to allow adequate safety margin for the 
diode PFV rating. On this range the meter 
scale may be read quite easily down to 
power levels below 0.5 watt. 

The lower power range has been 
designated 3 watts FSD, this figure being 
determined primarily by the criterion 
concerning the minimum rectifier circuit 
DC load resistance for accurate peak-value 
rectification. A further factor influencing 
this choice is that because of the lOdB 
ratio between the two ranges, a single 
meter scale may be used. On this range the 
meter indications may be read quite easily 
down to power levels below 50 milliwatts, 
so that despite its simplicity the 
instrument is still quite sensitive. 

As may be seen from the main circuit 
diagram, the VHF Powermatch does not 
consist solely of the RF dummy load and 
power indicating circuitry just described, 
it is a well established amateur radio 
tradition that useful components such as 
50uA meters should never be “buried” 


such as the NKK type S-2012. Both are 
available from normal trade suppliers, 
being distributed by IRH Components Pty 
Ltd. 

Alongside the meter at the top of the 
panel are the sensitivity control and the 
function switch, which both use standard 
components. Beneath the sensitivity 
control is the co-axial RF input socket, 
behind which is the dummy load 
assembly, and beneath the function switch 
is the 5-way DIN accessory socket. 

Virtually all of the components and 
circuitry of the basic instrument are 
mounted directly behind the front panel. 
The meter protection diodes and series 
resistor are mounted on an 8-lug section of 
miniature resistor panel attached to the 
rear of the meter, the three switched 
power multiplier resistors are supported 
by this panel and the miniature toggle 
switch, while the two 100K accessory load 
resistors are mounted directly on the rear 
of the DIN socket. The remaining 
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The circuits for the 
RF voltmeter 
probe and the 
two-range DC volt¬ 
meter probe. De- 
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PLUG TO METER 


0-25V RF PROBE 

(EQUIVALENT TO +IOdB PROBE FOR SSVM) 



inaccessibly inside equipment, and in view 
of the sound economy behind this 
tradition, suitable arrangements have been 
made to permit the meter to be used for 
other purposes. In fact, as noted earlier, 
the instrument has been quite 
intentionally designed as the heart of a 
multi-purpose VHF measuring system. 

The meter of the instrument is 
overload protected by means of a pair of 
inverse parallel diodes. The instrument is 
provided with a four-position function 
switch, only one position of which is used 
for the power indication function. In the 
remaining three positions the meter is 
made accessible to a standard 5-way 
“DIN” audio-type socket, allowing it to be 
connected not only to the accessory units, 
but also to any suitable other circuitry 
requiring metering. 

The remaining circuitry of the 
instrument has been designed to permit 
rapid <fnd convenient operation with the 
various auxiliary units. There is a 
sensitivity control, to permit adjustment 
of effective meter sensitivity where 
required; also two additional poles of the 
function switch, whose main function is to 
permit convenient use of the SWR 
reflectometer accessory. 

The basic VHF Powermatch is 
constructed in a standard utility case 
measuring 7in x 4in x 4in, the case having 
a flat front panel. As may be seen from 
the photographs, the meter is mounted at 
the upper left of the front panel, with the 
miniature toggle switch performing power 
range selection centrally below it. The 
switch used in the prototype is a DPDT 
Japanese “NKK” units, type S-2022, but 
it would be possible to use an SPDT unit, 


components are part of the dummy load 
assembly, whose wiring is the only critical 
section of the instrument. 

As noted earlier, the cylindrical 
dummy load assembly is mounted directly 
behind the instrument panel, concentric 
with the RF input socket. A conducting 
disc immediately behind the panel 
connects to the “earthy” side of the 
socket, and forms a low-inductance plate 
to which the “cold” side of the dummy 
load resistors are soldered. A shaped strip 
conductor 1-inch wide is used to form a 
low-inductance extension of the socket 
centre conductor, connecting to a second 
conducting disc at the “hot” ends of the 
load resistors. 

The patterns for the two discs and the 
centre strip of the load assembly are 
shown in an accompanying diagram. It 
may be seen that the earthed or bottom 
plate has a rectangular protrusion which 
bends up at 90 degrees to form a mount 
for the .OOluF feedthrough capacitor of 
the power indicator rectifier. 

If it is desired to fabricate the parts for 
the load assembly from copper laminate 
board instead of sheet metal, it will fairly 
obviously not be possible to bend up the 
feedthrough mounting section. However in 
this case the section may be fashioned 
from a separate piece of laminate, and 
simply soldered to the bottom plate at 
right-angles. 

The assembly of the load is probably 
best tackled in the following manner. First 
solder the rectifier lead-through capacitor 
to the bottom plate, mounting it in the 
hole provided in the bent-up (or soldered 
up) section. Then screw the bottom plate 
(continued on page 91) 
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Stereo 

breakthrough. 


Four channel stereo from your 2 channel sources. $188* 



,4? 

4 66B6SGM 


Here is Sansui’s history-making 
Quadphonic Synthesizer QSI. 

The ingenious, inexpensive way to 
transform two-channel stereo 
signals into the breathtakingly 
live sound field of 4 channel stereo. 

TheSansuiQSI is shattering 
the entire world of Stereo in 
two ways. 

You can continue to enjoy 
existing 2 channel stereo 
equipment and tapes or discs and 
yet move into the new 
4 channel era. 

TheQSI eliminates the need 
for special 4 channel equipment 
and tapes or discs. 




Distinguished audio technicians 
have testified that the QS I 
surpasses any 4 channel devices 
yet developed in terms of 
sound brilliance. 

Investigate the new Audio Age 
yourself. See the Sansui QS I. It’s 
the biggest breakthrough you’ll 
get, for the smallest 
investment yet. 

If your sound centre runs 
Sansui they’ll demonstrate the 
QS I. If not change your sound 
centre — they’re out of date. 


’Maximum retail price. 
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Ortofon Ml 5 Series 

Magneto Dynamic Stereo Cartridge 
with replaceable stylus assembly 
plus an advanced specification. Ml5 
— stylus pressure 3 A to V /2 grams, 
MF15 — stylus pressure 1 to 2 
grams. Both feature low mass, re¬ 
duced stylus tip mass, excellent 
channel separation, extended fre¬ 
quency response and a choice of 
elliptical or spherical diamond. 
Ortofon 

The Ultimate in Top Quality 
Stereo Cartridges 

Call at your franchised Simon Gray 
dealer’s showroom . . . listen and 
compare. Upgrading to Ortofon costs 
less than ever before. 


15 & MF15 
\RTRIDGES 


SPECIFICATIONS: 


Weight of cartridge (excluding 
shell) = 5 grams. 

Output impedance per channel at 
1 kHz. per cm/s = 0.9 mV ± 1 dB. 
D.C. resistance = approx 1.1 kohms. 
Inductance = approx 500 mH. 
Recommended load — impedance 
per channel = 47 kohms. 

Max. permissible cable capacity 
per channel = 800 pF. 

Frequency response = 

20 Hz. to 10 kHz. 

20 Hz. to 20 
Channel separation 
Greater than 30 dB. 


Australian National Distributors: 


1 

Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101 * Telex: 31904 I 
Sydney Office: 22 Ridge St., North Sydney, N.S.W. 929 6816 I 

Canberra Office: 31-33 London Circuit, Canberra City, A.C.T. Tel. 49 6050 


N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 
Q’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. 58 1422 
S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 2 5322 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 


INTERSTATE REPRESENTATIVES: 


Ortofon Stereo Cartridges types Ml5 and MF15 are the result of 
many years research work done in the Ortofon laboratories, a com¬ 
pany within the disc recording industry. The Series M15 is designed 
on new principles, but the traditions of high quality which have 
always been synonymous with the name of Ortofon have been main¬ 
tained in this cartridge. Ortofon cartridges and arms are the choice 
of over 80% of professional users such as radio and TV stations as 

well as recording studios. 
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Now AMPEX “600 Series” professional tape, 
previously available only to TV, broadcasting 


Ever wondered why 
professionally recorded tapes 
sounded better? While 
equipment plays a major roie. 
the importance of tape in 
professional use cannot be 
over emphasized. Now, for 
the first time, AMPEX 
professional audio tape is 
available to the consumer. 
That’s not all the good news. 
Because production has been 
substantially increased , the 
price has been reduced. 

What are the big advantages 
of AMPEX professional tape? 
Precise oxide formulation, 
maximum dynamic range, 
uniform tape output and the 
exclusive “Ferro-Sheen” tape 
surface which extends head 
life . . . also improving high 
frequency response and 
eliminating “breaking-in” 
periods. 

Make your selection from 
three basic types ... 0.5 Mil. 
double play on tensilized 
polyester, 1.0 Mil. polyester 
for long play and 1.5 Mil. 
standard tape for maximum 
durability and superior 
strength. You can buy AMPEX 
professional tape on 3”. 5". 7" 
and IOV 2 " NAB reels ... at 
your nearest franchised 
Simon Gray dealer. 

If you own a high quality tape 
recorder or tape deck, you 
will appreciate the difference 
AMPEX professional tape can 
make. You’ll agree with 
discriminating audio engineers 
in leading studios all over the 
world — the top professionals 
who demand the highest 
possible standards. Settle for 
nothing less — use AMPEX 
professional tape! 


and recording studios, 


is available 
to you for home use 
through your franchised 
Simon Gray Dealer. 



C: J 




Australian National Distributors: 



Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101 * 

Sydney Office: 22 Ridge St., North Sydney, N.S.W. 929 6816 
Canberra Office: 31-33 London Circuit, Canberra City, A.C.T. Tel. 49 6050 


SPASM 1748/ S GM 


INTERSTATE REPRESENTATIVES: 

N.T.: Pfitzner's Music House, Smith Street, Darwin. Tel. 3801 
Q'land: Sydney G. Hughes. 154 158 Arthur St.. New Farm, Brisbane. 58 1422 
S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace. Norwood, S.A. Tel. 63 4844 
Tas.: K. W. McCulloch Pty. Ltd.. 57 George Street, Launceston. Tel. 2 5322 
W.A.: Athol M. Hill, 613-615 Wellington Street. Perth. Tel. 21 7861 
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Freda Polanski just added 
a new note to Beethoven’s Fifth 


Head Office:28 Elizabeth St. 
Melbourne. Victoria, 638101 


Please send folders on the 
Wharfedale speaker range. 
Also send details of your com¬ 
plete Modular Hi-Fi systems 


NAME 


PROFESSION 


STREET 


SUBURB 
P/CODE ... 


Poor Freda. 

There was the orchestra giving 
a sensitive performance of the 
third movement. And there was 
Freda giving a repeat perform¬ 
ance of the pickle and liverwurst 
sandwich she’d had for lunch. 
Ten years ago it wouldn’t have 
mattered a bit. Sound equip¬ 
ment didn’t have such sharp 
ears then. But today there's 
Wharfedale. And an orchestra 
can’t afford to put a single note 
wrong. Wharfedale is quite 
simply the most sensitive 
speaker in the world. 

Choose any size. 

Put it in any cabinet. (And 
there’s a wide and handsome 
range). And just listen. You’ll 
be amazed at the fantastic 
improvement in the audio 
quality of your hi-fi or tape 
sound system. 

If it’s on the record, you’ll hear 
it with a Wharfedale. Isn’t that 
right, Freda? 


1. Wharfedale Dentons. $62.20*ea. 

Specifications: 

Size: 9%" x 8 

Frequency response: 65-17,000Hz. 
Bass unit: 8" with 10,000 oersted 
magnet 
65-1,750Hz. 

Treble unit: 1,750-17,000Hz, C.A.B. 
Diaphragm. 10,000 oersted 
magnet. 

Crossover: 4 elements, 1,750Hz. 
Power rating: 15 watts R.M.S. 
Impedance: 4-8 ohms. 

Cubic capacity: 0.45 cu. ft. 

Finish: Oiled teak or polished 
walnut Blackden mesh front. 


Closer to the original sound. 


Sydney Office: 22 Ridge St.. 
North Sydney. 

Canberra Office: 21-33 London 
Circuit, Canberra City. 
Interstate Representatives: 
N.T.: Pfitzner’s Music House. 
Smith Street. Darwin. 

Q'land: Sydney G. Hughes, 
154-158 Arthur St.. New Farm, 
Brisbane. 

S.A.: Eilco Sales Pty. Ltd., 

7-9 Osmond Terrace. Norwood. 
Tas.: K.W. McCulloch Pty. Ltd., 
57 George Street, Launceston. 
W.A.: Athol M. Hill. 

613-615 Wellington St.. Perth. 

LYJ 

WHARFEDALE 


2. Wharfedale Super Lintons. 
$81.00*ea. 

Specifications: 

Size: 19" x 10" x 10". 

Frequency response: 55-17,000Hz 
Bass unit: 8" with 12,000 oersted 
magnet. 55-17.000Hz. 

Treble unit: 1-750-17.000Hz. C.A.B. 
Diaphragm. 10,000 oersted 
magnet. 

Crossover: 4 elements. 1-750HZ. 
Power rating: 15 watts R.M.S. 
Impedance: 4-8 ohms. 

Cubic capacity: 0.75 cu. ft. 

Finish: Oiled teak or polished 
walnut Blackden mesh front. 
Overall Size Unit: Length 30 Vi" 
Width 15" 

Depth 5 3 /4" ■ 


3. Wharfedale Meltons. $130.50*ea. 

Specifications: 

2 loudspeakers: 12" Bass. 3" 
Tweeter 

Frequency Response: 45Hz-17,000 
Hz. 

Power Handling: 25 watts R.M.S. 
Crossover: Electrical @ 1500 Hz. 
Size 21" x 13" x IOV 4 ". 

Finish: Oiled teak or polished 
walnut Blackden mesh front. 
Weight: 30 lbs. (packed). 

Prices quoted maximum retail. 


SPASM 1594 SGM 
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and the co-axial input socket to the front 
panel, making sure that the former is 
orientated with the lead-through adjacent 
to the function switch position. Then cut 
one pigtail of each of the twelve 7W load 
resistors, and two of the 4W resistors, to a 
length of about l Ain, and solder these ends 
of the components around the bottom 
plate so that the resistors will bend up 
without strain at 90 degrees to the plate, 
forming an evenly spaced cylindrical array 
around a pitch circle of l-5/8in. The two 
4W resistors should be on either side of 
the feedthrough capacitor position. 

Before bending the resistors into the 
cylindrical array, solder the tapered end of 
the centre connector strip to the rear of 


resistors should be mounted above the 
first pair, with their pigtails kept as short 
as possible, as before, and soldered to the 
junction, with care taken not to overheat 
either the resistors or the 220pF capacitor. 
The wiring of this portion of the load 
should now resemble that shown in the 
detail photograph. 

The 14 remaining “upper’’ pigtails of 
the load resistors should now be cut to a 
length of y<\ in, and the top plate 
introduced to the assembly. After the 
pigtails have been brought through their 
respective holes and the centre conductor 
strip through its slot, the pigtails may be 
bent over and the load completed by 
soldering both the pigtails and the strip to 




Two views of the interior of the RF voltmeter probe, showing the 
construction. Note the short leads on the hot carrier diode and series 
capacitor, also the earth return solder lug. 


the co-ax socket. The strip should be 
orientated at approximately 90 degrees to 
the line between the mounting screws, and 
with its end approximately %in from the 
plane of the bottom plate. During the 
soldering operation, care should be taken 
to avoid damage to the co-ax socket - 
some sockets have a dielectric with low 
melting point, like that used in the 
prototype. 

The remaining pigtails of the two 4W 
resistors should then be bent towards each 
other, the bends being made quite close to 
the body of the resistors, but with care 
taken not to cause strain or damage. The 
pigtails should be cut so that they overlap 
by about ^in, and soldered together. The 
pigtails of the 220pF bead ceramic should 
then be cut to 14in, and one pigtail 
carefully soldered to the resistor junction. 

The pigtails of both the 15OK resistor 
and the hot carrier diode should now also 
be cut to 14in, and carefully soldered into 
place using a pair of narrow-nose pliers or 
a similar tool to grip the pigtails for 
heatsinking during soldering. The resistor 
should be connected between the free end 
of the 220pF capacitor and the 
leadthrough lug nearest the co-ax socket, 
while the diode should connect between 
the 220pF-150K junction and the top of 
the earthed feedthrough support. 

To complete the wiring of the rectifier 
circuit, the two remaining 4W load 


the plate. This operation is best performed 
in stages, to prevent overheating. 

The basic VHF Powermatch may be 
used as a dummy load and RF power 
indicator as soon as it has been completed. 
With the component values given the 
power measurement accuracy should be 
within 10% assuming that the waveform of 
the RF input signals to be measured is 
close to a sinusoid, and this order of 
accuracy should be adequate for most 
amateur purposes. 

If a higher order of accuracy is 
required, the instrument will have to be 
calibrated against a known reference. This 
would ideally be a commercial RF power 
meter designed for the same nominal 
impedance level, or failing this an accurate 
RF voltmeter. However if these are 
unavailable, and for most radio amateurs 
this is likely to be the case, there is an 
alternative approach. This involves 
temporarily shunting the 220pF capacitor 
in the power rectifier circuit with a much 
larger value (say 4.7uF), and performing 
the calibration at an audio frequency using 
an accurate multimeter or AC voltmeter. 

Whether using the audio calibration 
method or calibrating against an RF 
voltmeter, the following figures may be 
useful. Across 75 ohms, RMS voltages of 
15V and 47.5V represent power levels of 
3W and 30W respectively, while across 50 
ohms the same power levels are 


"INNERBOND" 

(R.9<U 

BONDED 

ACETATE 

FIBRES 

FOR PACKING IN 

SPEAKER ENCLOSURES 

A hew resilient Bonded Wadding 
made from ultra fine Cellulose Ace¬ 
tate Fibres that gives high efficency 
for Sound Absorption. 

"INNERBOND" is light, clean, dust- 
free and easy to handle. Because al 
the fibres are bonded "INNERBOND’ 
will hang as a "curtain" and will not 
fracture or break down due to vibra¬ 
tion. 

"INNERBOND" is odourless, highly 
resistant to attack by bacteria or fun¬ 
gus and is vermin repellent; "INNER- 
BOND" at l6oz sq. yd. has a normal 
thickness of I" and at this density 
is recommended as a packing in 
Speaker Enclosures for Sound Absorp¬ 
tion; 


STOCKISTS: 


SYDNEY: Arrow Electronics Pty. Ltd. 342 
Kent St.; Instrol HI-FI Pty. Ltd.. 
91a York St.,* Convoy International 
Pty. Ltd., 449 Kent St.; Encel 
Electronics Pty Ltd.. 257 Clarerce St. 
Kent HI-FI 432 Kent St.; Mastersound 
Sales Pty. Ltd.. 400 Kent St.; Rad o 
Despatch Service, 869 George St.; Peter 
Shalley Electronics Pty. Ltd.. 127 York 
St.: Stereo Music Systems. 193 Clarence 
St.: Circuit Components (A/sla) Pty. 
Ltd.. 460 Bexley Rd.. BEXLEY; Classic 
Radio, 245 Parramatta Rd.. HABER- 
FIELD; Dyna Stereo Pty. Ltd.. 331 
Prince's H’way, ST. PETERS; Albert 
Wright Radio Service. 795 New Can¬ 
terbury Road. HURLSTONE PARK: H. 
B Radio Products. 103-105 Catherine 
St., LEICHHARDT; Semlcon Electronics. 
172 Carlingford Rd., EPPING. 


CANBERRA: Kitchen and HI-FI Specialists. 
Cnr. Giles and Kennedy Sts.. King¬ 
ston. 

NEWCASTLE: Martin de Launay Pty. Ltd.. 
King and Darby Streets; Dynamic 
Sound. 587 Hunter Street. 

WOLLONGONG: Dapto TV Service. 156 

Prince's Hwy.. Dapto. 

MELBOURNE: J. H. Magrath and Co. Pty. 
Ltd.. 208 Little Lonsdale Street. 

BRISBANE: Chandler’s Pty. Ltd., cnr. Albert 
and Charlotte Streets: Brisbane 

Agencies. 78 Wickham Street. Fortitude 
Valley. Stereo Supplies. 100 Turbot St. 

IPSWICH: Robert N. Smallwood. 205 

Brisbane Road. Booval. 

NORTH QUEENSLAND: Alvin Communi¬ 
cations and Electronics. 38 Pegnall 
St.. Pimlico, Townsvilie. 

ADELAIDE: Duncan Agencies. 57 Woodvllle 
Road. Woodvllle: General Accessories. 
81 Flinders Street; Trustcott Elec¬ 
tronics. 62-64 Hlndmarsh Square. 

PERTH: Atkins (W.A.) Ltd.. 894 Hay 

Street; Carlyle and Co. Pty. Ltd.. 1 

Milligan Street: General Accessories. 
46 Milligan Street. 

HOBART: Homecrafts-Tasmanta. 199 Collins 
Street. 

If unobtainable 

For 1 sq. yd. as above send $2.00 

For 2 sq. yds. as above send $3.75 

For 4 sq. yds. as above send $6.50 

Postage paid in Australia and Territories 
to the manufacturers 

WONDER WOOL 

PTY. LTD. 

87 JAMES STREET, LEICHHARDT. 
N.S.W., 2040. 

Box 548 — G.P.O., Sydnoy. 2001. 
Phono: 56-2780. 
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represented by 12.5 V and 38.7 V 

respectively. 

Having built and possibly calibrated 
the instrument, the constructor may then 
wish to build up one, some or all 
(hopefully!) of its companion accessory 
units, to provide himself with a system of 
increased measuring versatility. 

At the time of writing the present 
article, six accessory units for the 
Powermatch have been designed, built and 
tested, and most of these are visible in the 
photographs. They comprise an SWR 
re Hectometer using microstripline 
construction, a slotted line SWR 
detector/wavemeter, a field strength 
detector, an RF voltmeter probe, a DC 
voltmeter probe, and an RF impedance 
bridge. An absorption wavemeter is also 
planned, but has yet to be developed. 
Further accessories may be added to the 
system if the need arises. 

The field strength detector, RF 
voltmeter probe and DC voltmeter probe 
accessories will be described briefly in the 
remainder of the present article. The SWR 
reflectometer and the slotted line will be 
described in a following article, as will be 
the RF impedance bridge and the 
absorption wavemeter. 

The Field strength detector may be 
seen to consist of two simple shunt diode 
detectors, connected to a 5-pin DIN plug 
in such a way that when the latter is 
plugged into the Powermatch socket, the 
outputs of both detectors are effectively 
connected in series across the meter when 
the function switch is in the “difference” 
position. A link is fitted to the accessory 
plug, so that the meter sensitivity may be 
adjusted by means of the “sensitivity” 
control. 

The reason for the use of two diode 


detectors is that this permits the detector 
to be used with either a single 
quarter-wave rod aerial, or a balanced 
half-wave dipole, without switching or the 
use of removable patch-links. This gives 
the unit increased flexibility, together 
with the ability to operate well into the 
UHF region. 

The unit is constructed in a standard 
miniature utility case, measuring 314in x 
2 1 /4in x VAin. The output cable connecting 
to the Powermatch leaves at one end via a 
grommetted hole, while two 4mm 
“banana”-type sockets at the other end 
connect to the pickup aerial rod or dipole. 
The handful of internal components are 
supported by two miniature 3-lug 
tagstrips, as may be seen by the internal 
photograph. The wiring is not critical, but 
pigtails of those components carrying RF 
should be kept as short as possible if 
sensitivity is to be maintained at the 
higher frequencies. As this accessory is 
purely concerned with relative 
magnitudes, “point contact” germanium 
diodes such as the OA91 or OA90 are 
quite suitable. 

The aerials for use with this accessory 
may be made up from any suitable 
material. Stout tinned copper wire is quite 
suitable for the short lengths required for 
the higher bands, while insulated hookup 
wire may be used for the lower bands. For 
reference, a quarter wavelength is 
represented by 56.2 inches at 52.5MHz, 
20.4 inches at 144.5MHz, and 6.8 inches 
at 432.5MHz. For simple rod and dipole 
aerials these figures should be reduced by 
about 5% to allow for capacitive end 
effect, giving figures of 53.4in, 19.4in and 
6.5in respectively. 

The RF voltmeter probe accessory 
consists of a conventional shunt diode 


detector, but like the Powermatch itself, it 
uses a hot carrier diode for improved 
performance at higher frequencies. The 
diode is again the Hewlett-Packard 
5082-2800. 

Apart from the use of a hot carrier 
diode, the probe is electrically identical to 
the “+10dB” RF probe described in the 
February 1969 issue as an accessory for 
the Solid State Volt-Ohm Meter. Even the 
connections to the 5-pin DIN plug are the 
same, so that it would be quite feasible to 
use this probe with the SSVM as well as 
with the Powermatch. As the hot carrier 
diode will give this probe improved 
performance over the original unit, it may 
in fact be considered to render the latter 
obsolete. 

When used with the Powermatch, the 
probe effectively converts the latter into a 
0-25V RF voltmeter, whose calibration 
should be quite accurate well into the 
UHF. 

The basic hardware used for the probe 
is the same as for the February 1969 and 
earlier crystal probes. The probe housing is 
now marketed as type CP3 in the 
well-known “Jabel” range, marketed by 
Watkin Wynne Pty Ltd of 32 Falcon 
Street, Crows Nest NSW 2065. It may be 
ordered from this firm either directly or 
via normal trade suppliers. 

The layout of the internal wiring of the 
probe has been changed from that of 
earlier crystal probes, in order to improve 
the high frequency performance and take 
maximum advantage of the hot carrier 
diode. 

As may be seen from the photographs, 
the main change involves wiring of the 
diode directly between the two eyelets at 
the tip end of the acrylic strip, with 
minimum length pigtails. The 470pF 



THE NEW SYMPHONIC 

‘77’ SOLID STATE STEREO COMBINATION 


FULL PRICE 

$198.00 

plus $5.00 freight. 


Small In size, yet delivers 14 WATTS RMS of faithful 
sound reproduction. This superior sound quality is due 
to advanced semi-conductor technology, and the use of 
solid state circuitry throughout. The price is unbeliev¬ 
ably low, without any sacrifice in the quality of materials 
and workmanship, which is completely designed and 
manufactured in Australia. 

SPECIFICATIONS: 

• Total Music power - 18 WATTS into 4 OHMS RMS — 7 WATTS 
per channel at 8 OHMS. 

• Frequency Response — 30 Hi to 30,000 Hz 3 dB. 

• Input Sensitivity — Auxiliary 100 MV. Tape Deck 100 MV. 

• Speaker Impedance — 4 or 8 OHMS. 

• Dimensions — Amplifier and Player: 16f" x 13f" x 6f"» 

Each Speaker: ll|" x 18f" x 6f". 

• Turntable — 4 speed with CERAMIC cartridge. 

• OUTPUT JACK for Stereo Headphones. 

Please forward me ‘Symphonic Unit’ 

Enclosed Cheque/M.O./P.N. for $203.00. 


The most advanced Record care in the world. 

Sold in kits of 10, complete with plastic containers and 
fixing screws. 


per kit of 10. Plus Freight 
Franchise available all States. 


Name 


Postcode 


Address 
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LIST OF COMPONENTS 


BASICPOWERMATCH UNIT 

I Instrument case, 7in x 4in x 4in, 
with front panel 

1 50uA meter movement, with scale 
to suit. 

1 3-pole 4-position rotary switch, 
miniature type. 

1 Miniature SPDT or DPDT toggle 
switch. 

I Suitable co-axial connector. 

1 5-way DIN socket. 

2 Instrument knobs, small. 

1 Hot carrier diode, type 
5082-2800 or similar (see text). 

2 Silicon diodes, type BY126/50, 
EM401 or similar. 

12 IK or 680 ohm 7W metal film 
resistors (see text). 

4 820 ohm 4W metal film resistors 
(see text). * 

1 x 100 ohm, 2 x 100k, 1 x 150K 
resistors, Vs watt. 

1 x 47K (22 K), 1 x 470K (390K),. 
lx33K (6.8K) resistors (see text). 

1 250K linear potentiometer. 

1 220pF bead type ceramic 
capacitor. 

1 .OOluF ceramic lead thro ugh 

capacitor. 

4 x rubber mounting feet, 8-tag length 
miniature resistor panel, sheet 
metal or copper laminate for 
dummy load, screws, nuts, con¬ 
necting wire, solder, etc. 


FIELD STRENGTH DETECTOR 

1 Case, 3 Ain x 2 A in x 1 Ain, 

2 Germanium diodes, type OA91, 
OA90 or similar. 

2 1 OK'A watt resistors. 

2 470pF ceramic capacitors. 

2 .001 uF ceramic capacitors. 

2 4mm “banana”sockets. 

1 5-pin DIN plug. 

1 x length shielded 2-core cable, 2 x 
3-lug miniature tagstrips, 4mm 
plugs and wire for aerials, screws, 
nuts, solder, etc. 

RF VOLTMETER PROBE 

1 Probe kit (see text). 

1 Hot carrier diode, type 
5082-2800. 

1 1M 5% 'A watt resistor. 

1 2.2M 5% l A watt resistor. 

1 470pF ceramic capacitor (small). 

1 .001 uF ceramic capacitor. 

1 5-pin DIN plug, length of shielded 
cable, wire and clip for earth 
return. 

DC VOLTMETER PROBE 

1 Probe housing (see text). 

1 SPDT slider switch. 

1 2M 1%HS resistor. 

1 200K 1% HS resistor. 

1 5-pin DIN plug, length shielded 
cable, wire and clip for earth 
return. 


capacitor also has minimum length 
pigtails, and connects between the probe 
tip and the cathode eyelet, to which eyelet 
the output series resistors also connect. 

The earth braid of the output cable 
connects both to the anode eyelet at the 
tip end of the acrylic strip, and to the 
corresponding eyelet at the other end. The 
active conductor of the output cable 
connects to the remaining eyelet, as do the 
series resistors. The .OOluF capacitor 
connects between the two eyelets at the 
output end. 

For accurate voltage measurements at 
VHF and UHF the total lead inductance in 
series with the diode and 470pF capacitor 
should be as small as possible, and this 
implies a short earth return braid from the 
diode to the circuit under test. To meet 
this requirement a flat is filed on the 
polystyrene probe end, at one of the two 
assembly screw positions. This enables a 
double-ended solder lug to be fitted 
between the polystyrene end and the 
probe body. The solder lug serves to 
connect the “internal” diode earth to both 
the probe body and a short earthing lead 
which solders to the outer end of the lug. 
The connection between the inner end of 
the lug and the diode anode eyelet is via a 
short metal strip cut from a second solder 
lug. 

It should be noted that the 70V peak 
inverse rating of the 5082-2800 diode will 
strictly limit the maximum signal voltage 
which may safely be applied to the probe 
to 24.75V RMS, assuming a sine wave¬ 
form. However most diodes should be 
capable of withstanding the slight nominal 
overload involved in a fullscale reading of 
25V. 

The DC voltmeter probe accessory is a 
very simple unit which is intended mainly 
for emergency use on field excursions, etc. 
It consists simply of a standard instrument 
probe case (Jabel type PH-2 or similar) in 
which are mounted two 1% high stability 


multiplier resistors and a selector slide 
switch. The resistors effectively convert 
the Powermatch meter into a DC 
voltmeter having ranges of either 0-10V or 
0-100V. 

Construction of this probe is quite 
non-critical. However it should be noted 
that assembly is facilitated if the slide 
switch used is of the type having tapped 
mounting holes, allowing the switch to be 
wired first and then mounted inside the 
probe body. If this type of switch cannot 
be obtained, it may be necessary to sweat 
two standard l/8in Whitworth nuts to a 
standard switch to provide a similar 
arrangement. 

In conclusion, it should perhaps be 
pointed out that because of the peak¬ 
reading rectifier used in the power 
indicator of the basic Powermatch unit, 
the indicator is not suitable for accurate 
measurement of amplitude modulated or 
SSB signals. Intending constructors may 
also care to note that actual size bromide 
prints of both the meter scale and the 
instrument front panel are available via the 
Information Service. 

REFERENCES 

JESSOP, G.R., VHF-UHF Manual, 1969. 
Radio Society of Great Britain, London. 

LUSKOW, A.A., “RF Power Meter Uses 
Thin Film Thermocouple”, in Marconi 
Instrumentation, V.12, No 2, 1969. 
Marconi Instruments Ltd, St Albans, 
Hertfordshire. 

TILTON, E. P., The Radio Amateur’s 
VHF Manual, 1965. American Radio 
Relay League, Newington, Connecticut. 
“Microwave Power Measurement”, 
Application Note 64, Hewlett-Packard 
Company, Palo Alto, California. 

“The Hot Carrier Diode - Theory, Design 
and Application”, Application Note 907, 
Hewlett-Packard Company, Palo Alto, 
California. « 


IMPS 

World-renowned MPS- 
records and pre-record¬ 
ed tapes of superb 
quality and excellence 
of production, import¬ 
ed from Germany, are 
now available on these 
three labels: 

TOP FIVE Series TF 4000 

CENTER Series CEN 17000 

MPS Series MPS 14000 

MPS-KLASSIK Series MPS 13000 
MPS-ALBUMS Series MPS 52000 
MPS-TAPES Series TS 21000 
TS 24000 
SU 800 

MPS-CASSETTES 

Series CA 15000 
MPS-CASSETTES 

Series CA 15000 

Popular and light entertainment 
— German and International 
folk-music and classical. 

MPS-JAZZ SERIES 15000 

with the world’s biggest line-up 
of the internationally known 
Jazz Giants. Beautifully present¬ 
ed albums of the finest quality, 
featuring such talented artists 
and orchestras as the Oscar 
Peterson Trio (9 LPs), Art van 
Damme Quintet <7 LPs). Chet 
Baker, Count Basie’s “Basic 
Basie,” Francy Boland, Miles 
Davis, Erroll Garner, Friedrich 
Gulda, John Coltrane, Etta 
Jones, Sonny Rollins, Brother 
Jack McDuff, and many others. 

All brand-new recordings from 
MPS’s own sound studios in Vil- 
lirfgen, Black Forest. 

Also available, the new MPS- 
ARCHIFIX - Discobox. which 
stores your records safely, pro¬ 
tected against their main enemy 
—dust. 

For a BETTER RECORD at 
the SAME PRICE, ask your 
local retailer for TOP FIVE and 
CENTER (low-priced) and full- 
priced MPS-SABA records. If 
not available in your area, write 
for information on nearest sup¬ 
plier. Send 60c in postage stamps 
for illustrated catalogue and 
future details of new releases. 

Enquiries from countries in 
Pacific area invited. 

QUALITY RECORDS 
INTERNATIONAL CO 

GPO BOX 937, ADELAIDE 
SOUTH AUSTRALIA 5001 

Hear MPS records on your 
local radio station or in TREFF- 
PUNKT, Sundays, 7-8.30 p.m. 
(Central Time) on 5DN. 
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A READER BUILT IT 


"Dubbing Box" for tape recording 

One of the problems facing audio enthusiasts is that of connecting 
various pieces of audio equipment together, in spite of differing 
plugs and sockets, signal levels, impedances etc. While not a 
complete solution, this approach should interest other readers. 


Here is a little device that may prove 
useful to owners of cassette recorders, 
who may have occasion to dub their own 
cassettes from odd sources. Many of these 
recorders have automatic level control 
circuits, which work very nicely if the 
signal fed to the recorder is approximately 
correct. If it is too weak the result is a 


and/or bass cut, and for two modes of 
attenuator operation, series for low level 
input and shunt for high level. It may be 
plugged into either the microphone or line 
(auxiliary) input sockets of the recorder, 
which ever is most suitable. 

The following points may help the 
intending constructor. A suitable “chassis” 


INPUTS .001 



Circuit diagram of 
the <( Dubbing 
Box”. As well as 
various input sock¬ 
ets it provides two 
forms of attenuator 
to cope with a wide 
range of input sig¬ 
nals. Stereo input 
signals are com¬ 
bined into a mono 
output. 


poor signal to noise ratio, if too strong, 
unpleasant distortion. 

This dubbing box should cope with 
any input level between 15 mV and 15V 
RMS. It will accept all common 
connecting cables with DIN, RCA, or 
4mm jack plugs. It provides treble lift 


is a “Strepsils” or “Tussils” tin or an 
“Erinmore Flake” tobacco tin. The MSP 
7-7/8 slide switches are easier to solder 
than the Japanese types, which are easily 
damaged by heat. 

The easiest RCA type socket to fit is 
the AWA 793249, as it can be soldered 


directly to the tin. The small tab on the 
centre contact must be bent flat and the 
lead soldered to the back, otherwise most 
RCA type plugs will not slide fully home. 
The pot should be “A” taper (linear) 

PARTS LIST iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinifii 

1 5 pin DIN socket 

2 RCA type sockets (AWA 793249) 

1 4mm NC jack 

1 2M pot, “A" taper 

3 Slide switches, MSP 7-78 

2 1 OK 16 W resistors 

1 12K 16 W resistor 

I 47OpF capacitor 
1 .00luF capacitor 
1 . 01 uF capacitor 

1 4mm plug 

Hookup wire, shielded wire, small tin, nuts 
and bolts or pop rivets, knob. 

iiiiiiiiiiiiiiiiimiiiiiimiiiimiiiiiiiiiiiiimiimiiiMiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiii 



Suggested layout for the “ Dub¬ 
bing Box” in a discarded tin . 
Layout is not critical. 

and wired so that volume increases as the 
knob is rotated clockwise. 

The shielded output lead should be 
kept as short as possible to avoid excessive 
shunt capacitance and consequent treble 
loss. 

Cost of parts should be about $6. 
(Submitted by: Mr H. Swan, 50 
Brisbane St, Bulimba, Queensland, 4171.) 


tiiiiitiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiMiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiittiiiiiiiiiiiiiiitiiiitiiiiiiiiiiiiiiiiiiitiiiiiiii 


Flip-flops control model signals 

Model railway systems provide a prolific source of inspiration for 
those with a bent for electronic gagetry. Here is a novel scheme for 
controlling signal lights from trip devices in the track. 

The two circuits shown are designed to 
control two aspect lights and three aspect 
lights as used in coloured light signals on 
model railways. With a little ingenuity, 
this idea can be extended to include any 
number of lights. 

The principle used is known as 
“saturated switching”. The transistors are 
either “on” or “off’, with no intermediate 
condition. In the off state the transistor 
resistance is very high, virtually open 
circuit, and in the on state very low. 

(Refer “Fundamentals of Solid State” 

Chapter 13, “Electronics Australia” June, 

1970.) 

The two aspect light control (figure 1) 
employs a single flip-flop, the three aspect 
one (figure 2) two flip-flops. 

ELECTRONICS Australia, February, 1971 


PUSH BUTTON TO SWITCH RED LAMP ON 



A single flip-flop provides a 
simple method of controlling 
two lamps, say red and green. 


The circuits are controlled by means of 
“trips” or momentary “make” contacts 
mounted on or near the track and 
actuated by a passing.train. 

(Editorial comment. Reed switches on 
the track and magnets under appropriate 
pieces of rolling stock would provide ideal 
trip mechanisms.) 

In figure 1, a pulse from the track by 
way of trip 1, turns transistor 1 off, 
thereby turning transistor 2 on and 
lighting the red lamp. When trip 2 is closed 
the reverse happens and the green lamp 
lights. 

Figure 2 is rather more complex. A 
pulse from trip 1 will turn off transistor 1, 
turn on transistor 2, and light the red 
lamp. Two trips operating in conjunction 
are needed to turn on the yellow lamp. 
Trip 2 turns off transistor 2 and turns on 
transistor 1. This completes the circuit 
between the main positive rail and the 
auxilliary rail AB, which • supplies 
transistors 3 and 4. Trip 3, which operates 
(Continued opposite page) 
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A READER BUILT IT . . . continued 

Storage cabinet for small parts 


For those who can afford them, commercial storage cabinets provide 
an ideal method of storing the countless small components which 
consisitute the working stock of the experimenter. If you cannot 
afford them, then any ideas for a cheaper solution will be welcome. 


Most enthusiasts must be faced with 
the problem of storing small components, 
such as those salvaged from old equipment 
or purchased in bulk from surplus stores. 
The traditional “Junk Box” is far from 
ideal when a component is required at 
short notice. This is particularly so with 



An example of the storage cabinet. 
Finish may be as simple or elaborate 
as the user prefers. 

the current tendency for components to 
become smaller and smaller. 

The following unit represents a cheap, 
easy-to-build equivalent of the many 
commercially available systems, consisting 
of a number of small drawers in a single 
compact unit. 

The materials required include a 
carton, complete with partitions, of the 
type used by beer and wine producers. A 
one dozen bottle capacity cardboard 
carton was used in the prototype. 

Also required are a number of small 


plastic boxes, measuring about 3^in x 
3V£in x 314in, to fit the compartments of 
the carton. Those used by certain 
margarine manufacturers are ideal, being 
made of colourful durable plastic, and 
being almost a 314in cube. A few small 
pieces of stiff wire and some paint 
complete the materials required. 

Construction is simple. The top flaps 
are cut from the carton, as neatly as 
possible, and the carton may then be 
painted if desired. Handles are attached to 
the plastic drawers, in the form of a ring 
of stiff wire looped through two holes 
drilled in the end of each plastic box, and 
the completed drawers are inserted in the 
compartments of the carton. 

The usefulness of the unit can be 
increased by wiring together two or more 
plastic boxes to make deeper drawers. The 
complete unit may be treated as a 
complete storage unit in itself, or as a 
basic module for a larger storage system. 

As a guide, the author has labelled his 
drawers according to the following 
catagories: “capacitors”, “resistors”, 

“inductors”, “plugs and sockets”, 
“microphones and earphones”, “tag 
boards”, “bulbs”, “batteries”, 
“transistors”, “switches”, “nuts and 
bolts” and a “general” section. 

(Submitted by: Mr H. Price, 111 
Kentucky Street, Armidale, NSW, 2350.) 

imiiiniiiiiiiiiiumiiiiiiiiiiiuiiiiiiiiiiiiiiimiiiimiiiiiiimiiiiimiiiiiiiiiiiiiiiiiiii 

(Editor's Footnote: “Reader Built 
It" projects are published for the 
general interest of experimenters 
and as a source of ideas. Based on 
readers' contributions , they have not 
been tested in out laboratory and we 
cannot accept responsibility for them. 


Signals .... continued 


Two flip-flops are 
used to control a 
three lamp signal. 
Four trip devices 
are used on the 
track , two of them 
tripping together. 
Tripping devices 
may be made from 
reed switches and 
magnets. 



at the same time as trip 2, ensures that 
transistor 2 is switched off and transistor 4 
on, lighting the yellow lamp. 

When trip 4 is actuated, transistor 4 is 
turned off, transistor 3 on, and the green 
lamp lights. When trip 1 is again actuated 
transistor 1 will turn off, turning off both 
transistors 3 and 4. The red lamp will now 
light. 

As an aid to setting up when first 
switching on, a push button is provided 


(shown dotted) which, when closed, will 
switch transistor 1 off and light the red 
light. 

I built the whole unit for about $3, 
including three “grain of wheat” lamps, 
the transistors and the resistors. The whole 
unit was constructed on a 12 lug resistor 
stip, and is very compact. 

(Submitted by: Mr I. Jansons, 171 
Morehead Avenue, Norman Park, 
Queensland, 4170.) 


BATTERY ELIMIKATOR 

3 VOLTAGE SELECTIONS 
$12.75 



COMPACT 
3" x If x If 

HEAVY DUTY 

Transistorized plus 3 Zeners Cur¬ 
rent .5 amp, suits Cassettes, 
tape recorders, etc. .00 IMA 
Peak Transistor Radios. 

LIGHT DUTY 

Resistive Regulated Suits Current 
only. Connects to I2v car bat- 

SA^E ON BATT REPLACEMENT 

$6.75 


SIMPLE 

FITTING 


Add 25c postage, send M/O 
Cheque, or we send C.O.D. 

STATEWIDE ELECTRONIC 
INDUSTRIES PTY. LIMITED 

348 BAY RD. CHELT. VIC. 3192 
93 1201 




registered trade mark 


Just one of our 
wide range of 
INSTRUMENT 
KNOBS 



MV3/R 

Black with silver insert, 
brass bush bored for f' shaft, 
and 2 grub screws at 90°. 
If' diam. x -§■" high. 


Available through all 
leading Radio Parts 
dealers. 

Write for details 
and prices. 


AEGIS PTY. LTD. 

347 Darebin Rd., Thornbury, Vic. 3071 
Phone 49 1017, 49 6792. P.0. Box 49 
Thornbury, Vic. 3071 
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Total Electronics will supply you with 
a complete range of Motorola Linear 
Integrated Circuits off the shelf 

OPERATIONAL AMPLIFIERS LOW FREQUENCY CIRCUITS 


OPEN LOOP 

OUTPUT 

OUTPUT 

PART NO. 

OUTPUT 

SUPPLY 

TOTAL HARMONIC 

VOLTAGE 

VOLTAGE 

IMPEDANCE 


POWER 

VOLTAGE 

DISTORTION 

GAIN 

SWING 



V 2 Watt 

4- 12V 

1.0% @20QMW (R.M.S.) 

1,500 

± 4.0 volts 25 ohms TYP 

MC1430L 




60,000 

± 13 volts 

100 ohms TYP 

MC1433L 

2.0 Watts 

4- 22V TYP 

2.0% @ 1 Watt (R.M.S.) 

45,000 

± 14 volts 

30 ohms TYP 

MC1437L (Dual MC1709C) 




100,000 

± 13 volts 

4.0K ohms TYP 

MC1439G 

1 Watt 

4 18V 

0.4% @ 1 Watt (R.M.S.) 

200,000 

± 16 volts 

1.0K ohms TYP 

MC1456CG (Temp 0-75° 0 




200,000 

± 14 volts 

300 ohms TYP 

MC1458G (Dual MC1741C) 




200,000 

± 16 volts 

1.0K ohms TYP 

MC1556G (Temp —55° to 







+ 125° 0 

Va Watt 

4- 12V 

0.7% @ 50MW (R.M.S.) 

45,000 

± 14 volts 

150 ohms TYP 

MC1709 

4 Watt 

4- 26V 

1.5% @ 500MW (R.M.S.) 


200,000 


±14 volts 300 ohms TYP 


T05 ”G” Package —55° C to 
+ 125° C 

T05 “CG” Package 0 to 75° C 
Dual in line “CL” 0 to 75° C 
MC1741 

T05 “G” Package —55° to 
-4-125° C 


PRE AMPLIFIER 

Dual Stereo Pre-Amp. 

Channel Separation 60 DB 

Open Loop Gain 60,000 

Output Voltage Swing 4.0 VRMS MIN 


T05 “CG” Package 0 to +75° C 

Dual in line “CL” 0 to 4-75° C HIGH FREQUENCY CIRCUITS 


OPERATIONAL AMPLIFIER POWER BOOSTER 


IMPEDANCE 

TYP 

BANDWIDTH 

CURRENT GAIN 

INPUT 

OUTPUT 

(MHZ TYP) 



400 ohms 

10 ohms 

1.5 

3,000 

MC1438R 

DIFFERENTIAL COMPARATORS 



OPEN LOOP 

RESPONSE 

OUTPUT 

PART 


VOLTAGE 

GAIN 

TIME 

IMPEDANCE 

NUMBER 


1700 

40 N.S. 

200 ohms 

MC1710 





T05 “CG” 0 to +75° C 
Dual in line “CL” 




0 to 75° C 


VOLTAGE REGULATORS 



POLARITY 

VIN 

V0UT 

POWER 

PART 


MIN-MAX 

MIN-MAX 

DISSIPATION 

MAXIMUM 

NUMBER 

NEGATIVE 

—9 volts to 

—3.8 volts to 

9 watts 

MC1463R 


—35 volts 

—32 volts 



FLOATING 

LIMITED ONLY 

BY THE CHARACTERISTICS OF 



THE EXTERNAL 

SERIES PASS TRANSISTOR 

MC1466L 

POSITIVE 

9 to 35 volts 

2.5 to 32 volts 

17.5 watts 

MC1469R 

POSITIVE 

9.5 to 40 volts 

2 to 37 volts 

14.4 watts 

MC1723CG 

NEGATIVE 




(UA 723) 

POSITIVE 

8 to 35 volts 

4.8 to 32 volts 

1 watt 

MFC4060 

POSITIVE 

8 to 35 volts 

4.8 to 32 volts 

1 watt 

MFC6030 


A wide band F.M. I.F. limiting detector 
and audio pre-amplifier. 

I.F. Voltage gain 65 DB TYP 
Short Circuit Protection 

Four quadrant multiplier; designed for multiply, 
divide, square root, mean square, phase detector, 
frequency doubler, balanced modulator/demodulator 
and electronic gain control applications 

Gate controlled two channel-input 
Wideband Amplifier 
Bandwidth 75 MHZ TYP 
Differential Input/Output 

RF/IF Amplifier Complete with AGC facilities 
Power gain 30 DB @ 60 MHZ 
Noise Figure 5 DB @ 60 MHZ 

Balanced Modulator/Demodulator 
Carrier suppression — 65DB @ 0.5 MHZ 
— 40DB @ 10 MHZ 
Adjustable gain and signal handling 
Balanced Inputs and outputs 
High common mode rejection, 85DB TYP 

Low Level AM/IF Wide band amplifier 
High gain 60 DB MIN 
Power Dissipation 0.5 Watts 
Output noise voltage 1 MV (RMS) 


For the finest in linear integrated circuits, 
call Total Electronics now: 

Melbourne 96 2891 
Sydney 50 0448 
Adelaide 55 7433 

or write to P.O. Box 8. North Brighton, Vic., 3186. 


nnrnL ® 


PART 

NUMBER 

MC1306P 

With Pre-Amplifier 

MC1316P 

With Pre-Amplifier 

MC1454G 

0 to 70° C 

MC1554G 

—55° C to -f 125° C 

MFC4000 

MFC9000 


MC1303L 


PART 

NUMBER 

MC1351P 


MC1495L 
0 to 75° C 
MC1595L 

— 55° to 4- 125° C 


MC1545L 


MC1550G 


MC1596G 


MFC4010 
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A READER BUILT IT . . . continued 

FET converter for HF bands 


Those associated with utility communications in the HF band often 
have need of an extra receiver in an emergency or for test purposes. 
A convenient way to provide this is my means of a converter ahead 
of a broadcast receiver, such as a car radio. 


effective as the emitter follower shown in 
the main circuit. The variable resistor in 
the output circuit was necessary when 
working into a transistor car radio, but not 
when working into a valve mantel set. 

With care in placing the coils and leads, 
instability is not a problem. The three 
gang tuning capacitor was taken from an 
old broadcast radio. The dial is 0 to 100, 
10:1 reduction type from a 1928 set. The 
unit is fitted in an ice-cream tin about 5in 
x 5in x 5in and is mounted under the 
dashboard of the car. With a miniature 
tuning capacitor it could be made much 
more compact. 


As you have published a number of 
requests for such things, the enclosed 
details of a FET converter may be of 
interest to your readers. 

It tunes from 2MHz to a little over 
5MHz, covering the frequencies of fire 
brigades, small ships, outback radios etc. 

The coils are constructed from Aegis 
prewound type RFT2. Output from the 
oscillator can be taken from either the 
gate or the drain. When taken from the 


drain the coupling capacitor is 
one-and-a-half twists of thin plastic 
covered wire. When taken from the gate, 
about four twists. 

Output from the mixer may be via 
either inductive coupling or an emitter 
follower. For the inductive coupling I 
would about 40 turns of wire, taken from 
the aerial coil secondary, on to the ferrite 
core of the RF choke, alongside the main 
winding. This appears to be about as 


For mobile use a filter in the 12V 
supply line is essential. The one shown, 
trom the RSGB Handbook, is effective, 
but some ignition interference is still 
experienced. A “spark suppressor” or 
choke in the aerial lead may be necessary. 

The Unit works very well, probably as 
well as could be expected with an ordinary 
car aerial. 

(Submitted by: Mr R. H. Beinke, 
Private Bag 131, Port Lincoln. SA, 5607.) 



The main circuit as shown uses an emitter follower after the converter stage but an alternative arrangement y 
using inductive coupling, is also shown. The filter is to minimise ignition noise. 

iniiiiiiiiiiiiiiiMiiiiiiiiuiiHiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinliimiiiiiiiMiimiiiiiiiiutiiiiiiiiimiiiiiiiiiiiiiiiiiimMiiiiii 


Receiver design 
simplifies alignment 

Alignment has always presented 
a problem to those who lack the 
facilities to perform this 
essential task. A New Zealand 
reader, using one of our own 
projects as a guide, has built a 
broadcast receiver which does 
not need IF alignment. 



Front end of the tuner. The remainder is as in the original. 


I am one of the younger readers of the 
magazine who, not having access to proper 
equipment, often spend many hours 
painfully trying to align IF strips “by ear”. 
Even when it was thought that optimum 
adjustment had been achieved there was 
the disappointment of finding that 
broadcast stations as far apart as 20KHz 
were overriding each other. 

The August 1970 issue of “Electronics 
Australia” described a high performance 
tuner as part of the “110 Receiver”. I 


required only the medium-wave band, but 
was particularly envious of the IF and 
AGC system in this set. 

The end result was that I experimented 
with a simple standard mixer circuit ahead 
of such an IF system - with very 
gratifying results in terms of both 
sensitivity and selectivity. 

The ferrite rod and coil were salvaged 
from a standard portable radio, as were 
the ganged tuning capacitor and oscillator 
coil. 

The ceramic filter shown in the circuit 


corresponds to the first ceramic filter in 
the 110 Receiver. Also, the transistors 
marked 4 and 5 in the circuit correspond 
to those marked 4 and 5 in the 110 
Receiver. The remainder of the IF system, 
AGC, detector etc, are as in the original 
article. Result - no alignment needed! 

The tuner was coupled to a 500mW 
amplifier and can easily receive Australian 
stations at night, using no aerial other than 
the 2 V 2 in ferrite rod. 

Submitted by: Mr F. Stoks, 27 
Lansbury Avenue, CH-CH5, New Zealand. 


ELECTRONICS Australia, February, 1971 


97 













































































RECORDING NOISE LEVEL, 
DYNAMIC RANGE and 
the DOLBY SYSTEM 


The effective dynamic range of sound recordings is limited, in one 
direction, by the inherent noise level of the overall recording/replay 
system. This article discusses the problem and explains the role and 
operation of the much publicised Dolby noise reduction systems. 

By Neville Williams 


score, they would gently ease back the 
gain of the recording amplifier in 
anticipation of a climactic passage, or 
advance the gain as the sound level 
diminished toward some predetermined 
minimum. Not surprisingly, this led to 
many arguments with performers and 
these arguments still go on to some degree. 
While “fiddling” as little as possible with 
controls during the process of a recording, 
engineers still have to work within the 
limits of the recording medium. 


LOW LEVEL SIGNAL 
SENSING AND 
BOOST 


LOW LEVEL 
SIGNAL SENSING, 
ATTENUATION 



The Dolby A 301 system, as indicated, is intended solely for use 
within the recording industry. Its role is to secure an approximate 
lOdB improvement in signal-to-noise ratio for recordings which, in 
all other respects, are normal 


Despite continuing progress in the 
techniques of sound recording and 
playback, engineers and equipment 
designers still face problems arising from 
the enormous difference in level between 
the loudest and the softest passages they 
might wish to record during a given 
performance. This difference is often 
referred to as the “dynamic range” of the 
particular program material. 

To take a specific example, when an 
engineer sets up his equipment to record 
the sound from a full orchestra, or a grand 
organ, he must arrange the controls such 
that, on the loudest passages, overload and 
distortion will not occur in the recording 
system. In fact, he must allow for 
something above the maximum 
anticipated level, in case peaks in the final 
performance should exceed those which 
occurred during rehearsals. 

At other times during the performance, 
the sound level from the orchestra - or 
the organ - may diminish to a mere 
whisper. The recording engineer faces the 
problem as to whether this tiny sound is 
going to be captured and ultimately 
reproduced to the satisfaction of those 
who will buy the commercial disc or tape. 

To begin with, the recording engineer 
has to take account of the natural or 
ambient noise within the auditorium, 
which might frustrate his efforts to record 
these very weak musical sounds. Traffic 
noises outside, and audience noises inside, 
are well-known hazards. When recording a 
large pipe organ, mechanical noises from 
the action and from control shutters can 
be distracting, when the level of musical 
sound from the pipes is either very weak 
or very remote. Problems like this must be 
minimised by selecting auditoria, 
instruments and occasions to make such 
recordings. It is not unusual to read that 
certain performances were recorded in the 
small hours of the morning, when there 
were no cars outside and no aircraft noises 
to intrude during the quiet passages. 

However, even assuming that 
environmental problems like this are 
avoided, the recording engineer’s problems 
are not over. Every sound recording and 
reproducing system introduces a noise 
level of its own, which may ultimately be 
heard, at least during the quieter passages. 

The recording system will have a 
certain content of hum at power mains 
frequency, plus hiss introduced by the 
valves and/or transistors, in particular. The 
recording medium will itself introduce 
spurious impulses, which will appear in the 
ultimate as noise. And the reproducing 


amplifier chain will also make its own 
contribution. 

If, as is usual, the original recording is 
copied and re-copied for bulk distribution, 
each additional process will add to the 
final noise content. 

In other words, a recording engineer 
must manipulate his equipment with two 
basic requirements in mind: 

1. On loud passages, the resulting signal 
must not produce overload in the initial 
recording or, ultimately, in any 
subsequent recording. 

2. On soft passages, the resulting signal 
must not be so small that it will become 
comparable with the inherent noise level 
in the initial recording or, ultimately, in 
any subsequent re-recording. 

These problems were very serious 
during the days of 78rpm discs, which, 
because of their granular nature, produced 
a very noticeable noise level during 
playback. The dynamic range of such discs 
- that is, the range of level between 
overload and noise - was far smaller than 
the dynamic range of a typical musical 
performance; something obviously had to 
be done to reconcile the situation. 

First off, conductors and performers 
had to be “educated” to minimise the 
difference between very loud and very soft 
passages during recording sessions. 
Understandably, they took rather 
unkindly to any such restriction on their 
musical interpretation. 

To the degree that musicians failed to 
co-operate, recording engineers had to 
achieve the desired result by monitoring 
the signals at the control console. Guided 
by rehearsals and (hopefully) by a musical 


It has long been possible to limit the 
dynamic range of signals fed to a recorder 
automatically, by means of electronic 
circuits. Such a circuit may react to the 
presence of a large signal, caused by a loud 
passage, and rapidly reduce the gain of the 
recording amplifier. Alternatively, it might 
be designed to raise the gain when the 
signal passing through the amplifier is 
small. A complex system might combine 
both provisions. 

Whatever the approach, such 
techniques are described by the general 
term “automatic volume compression”. 

Towards the end of the 78rpm era, 
quality conscious enthusiasts became very 
aware of - and impatient with - the 
limited dynamic range of the recorded 
music available to them. A lot of thought 
was given to circuits which would 
counteract the effects of dynamic range 
compression - whether it was brought 
about by the performers, or manually by 
the recording engineer, or automatically 
by electronic circuits. 

So was bom the term and the 
technique of “automatic volume 
expansion”, as a provision in individual 
playback amplifiers. 

In using an amplifier fitted with 
automatic volume expansion, it was 
normal to set the volume control so that, 
on the loudest passages, the system would 
be producing the maximum level of sound 
desired by the particular listener. When 
the signal passing through the system 
diminished below this level, the gain of the 
amplifier would automatically fall. Thus, 
soft passages would be reproduced at a 
much lower level than would otherwise be 
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the case. No less important, the noise level 
from the surface of the disc would 
diminish along with the signal, giving the 
impression of low surface noise. 

By pre-setting the amount of 
expansion achieved, the listener aimed to 
cancel the compression which he assumed 
had been applied during recording. 

Automatic volume expansion had 
many enthusiastic advocates at the time, 
but it was also severely criticised on a 
number of counts: 

1. It would expand the dynamic range of 
all program material, whether or not it had 
been compressed in the first place. 
Therefore, it could conceivably distort the 
dynamic range of as many records as it 
compensated. 

2. It tended to produce audible “surging” 
effects in the signal itself and in the 
background noise, as the amplifier gain 
rose and fell. 

3. On the disc, loud passages (which might 
also have been subject to compression) 
were the ones most likely to have a high 
distortion content. By seeming to make 
these passages louder by comparison with 
the average level of the sound, expander 
circuits tended to draw attention to any 
distortion content. 

When 78rpm records gave place to the 
microgroove variety, with their much 
lower surface noise, it became possible to 
market records which could accommodate 
a much wider dynamic range. Some 
compression during recording was still 
necessary to look after extremes in level 
but, by and large, the dynamic range 
available from a good pressing approached 
what the average enthusiast required for 
home listening. 

In other words, in a home situation, 
there were - and still are - practical limits 
to the maximum and minimum level of 
sound which is desirable or convenient. 

This being the case, there is very little 
point nowadays in pursuing the subject of 
automatic volume expansion, as applied to 
record playing equipment, no matter how 
enthusiastic its proponents of another era 
might have been. It is a dubious remedy 
for an ill that has largely ceased to exist! 

To this point, the discussion has 
mainly centred around discs, mainly 
because discs have been the main source of 
recorded music for enthusiasts to date. 
However, virtually all modern discs are 
re-recorded from magnetic tape masters 
and in considering the dynamic range and 
noise level of the system overall, due 
attention must be paid to the master tape 
and to the relevant tape recording and 
replay equipment. 

Despite what some enthusiasts appear 
to believe, tape and tape equipment is far 
from being the perfect medium. It can 
produce distortion, noise and hum, and it 
is not uncommon for the ultimate quality 
of a commercial disc pressing to be set, 
not by the disc system, but by the tape 
system on which the program was 
originally recorded. 

Fortunately, it does not have to be this 
way and, by present day concepts, the 
best discs are superb examples of 
mechanical duplication, transferred from 
superb examples of magnetic recording. 

At this point, it might seem that the 
article could finish because there would 
seem to be no problem left to solve. A 
modern disc recording can have a very low 
noise level and an adequate dynamic 
range, provided adequate standards are 
observed. Simple observe these standards 
- and this is not uncommon - and no 
further measures are called for! 

This has about it a sound of finality; an 
atmosphere of too good to be true! And, 
in fact, it is not the end of the story by a 
long way. 


If one could get to listen to the original 
master tapes, there is little doubt that 
most of them would sound quite 
impressive to a hi-fi enthusiast. However a 
number of operations intervene between 
the original master tape and • the 
commercial disc or tape which is bought 
over the counter. The multi-track master 
has to be mixed down and re-recorded to 
produce a stereo master tape. What is used 
in factories around the world to produce 
commercial pressings or tapes may be a 
copy from this again. 

As we have already stated, each 
record-playback operation adds its own 
quota of noise and distortion, as a result, 
and imposes its own further restriction on 
dynamic range. If each operation is carried 
out to a high order of precision, the result 
can be entirely satisfactory by present day 
standards. But if something goes slightly 
astray during one or more of the 
operations, the end-product recording will 
suffer perceptibly. 

In other words, the tolerances within 
which recordings engineers must work, to 
achieve the desired end result, are tight to 
an embarrassing degree. The recording 
industry remains very receptive therefore 
to any technique which might simplify the 
task of achieving the desired end result. 

Strangely enough, one of the factors 
which has lent a new urgency to the 
problem of noise has been the emergence 
of commercial pre-recorded tapes, 
particularly those in compact cartridge or 
cassetteTorm. 

If a tape is copied on to another tape 
at normal speed, under very carefully 
controlled conditions, the duplicate tape 
can sound remarkably like the original. 
Unfortunately for the end result, 
commercial tape copies cannot be turned 
out economically in this fashion. Instead, 
they have to be copied (or “dubbed”) at 
many times their intended playback speed, 
under factory conditions, on to 
mass-produced tape. What is more, they 
are never copied from anything like the 
original master but from something two or 
more “generations” from the master. 

Under these conditions noise and 
distortion can be introduced, which will 
be apparent to the ears of present day hi-fi 
fans. 

The problem multiplies with cartridge 
and cassette systems, involving narrower 
tracks and slower replay speeds. As a 
result, while cassette and cartridge tapes 
are commonly commended for their 
convenience and good stereo separation, 
they are as frequently criticised for a high 
hiss content. 

Again, the recording industry has been 
alert for any technique which might 
inhibit the build-up in noise and the 
consequent restriction of dynamic range 
through successive tape generations. If it 
could inhibit the problem right through to 
the replay of cartridges and cassettes, so 
much the better! 

Strangely enough, the most promising 
answer seems to be in the use of 
techniques that have already been 
mentioned: automatic compression during 
recording, followed by automatic 
expansion. 

While the technique is quite old, and 
while many engineers have given it varying 
degrees of attention, the man on whom 
the spotlight has fallen is Dr Ray Dolby. 

It is some years now since his name 
first began to appear in audio literature as 
the advocate of a system which would 
allegedly combat noise level at the 
recording-dubbing level and, by 
implication, safeguard and even extend 
dynamic range. At first, the reports tended 
to be dismissed on the basis that 
somebody was simply making a new song 


If you want 

STEREO 

EQUIPMENT 


You'll deal better with 
H.B. RADIO SALES 


FEBRUARY SPECIALS 


KENWOOD TK250 AMPLIFIER. 2 

Wharfedale unit 3-sneaker systems Dual 
1209 player on platform, Shure mag¬ 
netic . . . $378.50 

KENWOOD 150 AMP, 2 Magnavox 
lOin speaker systems in Teak. Garrard 
AT60 on platform, with Shure Mag¬ 
netic . $286.00 

SANSUI 555A 2 Wharfedale Super 10 
speakers in R3 Teak Cabinets. Dual 
1209 player, Shure Magnetic platform 
and cover. $472.00 

New Player Platform model 175 is 16in 
x 14in x 34^in. Price $8.50, for Maple 
or Teak. Kit of pa; .s $4.50. Perspex 
cover. 3Vtin or 5y4in high, $8.50 and 
$1.50 extra if required hinged. Cut¬ 
outs 75c extra on kit only. 



New Player Cabinet model 186 is lOin 
high, 17in wide, 14V$in deep and 5 3 Ain 
above shelf. Finished with tinted Per¬ 
spex top. Price $22.00 for Maple or 
Teak. Kit of parts, $13.50. Teak $1.00 
extra (kits only). Height of this model 
can be increased to take various ampli¬ 
fiers. Tailored cut-out. Ask for quo¬ 
tation. 

SPEAKER UNITS: 

POINT 4, complete . $37.50 

Cabinet Kit and Part* . $26.50 

WHARFEDALE Unit 3 large . $55.00 
Cabinet Kit and Parts . $44.00 

MAGNAVOX 10WR and 3TC 

complete $48.50 

Cabinet Kit and Speakers . $34.50 

MAGNAVOX 12WR, 3TC, 

complete . $50.00 

Cabinet Kit and Speakers . $37.00 

WHARFDALE SUPER 10 in Itt 

Cabinet . $79.00 

Cabinet Kit and Speaker . $66.00 

Special quotes for other Speakers. 

Available in Maple, Walnut, 
Teak or Rosewood colours, 

Packing charge $1 per order. 

Freight payable on delivery. 

Send for Stereo Catalogue 


H. B. RADIO SALES 


Makers of Radio and Radio Furniture 
for 39 years. 

105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone: 56 5580. 


about an old idea! 

But evidence began to build up that 
Dolby and his ideas were, in 'fact, being 
taken seriously and, amongst other 
occasions, he was invited to explain his 
system to the Audio Engineering Society 
during 1967. His methods have continued 
to win acceptance and the term 
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Now, 

3 ways less distortion. 
As well as250 times 
longer record life! 

Decco Deram, the ceramic cartridge which tests 
have shown to cause less damage to microgrooves 
after 250 playings than most others do after only one. 

Now the Deram goes better still, with an 
elliptical diamond stylus that virtually eliminates the 
3 main causes of distortion. 

Which means you now get even more pleasure 
from your records, as well as ensuring that your 
records give you pleasure far longer. 

The new Deram’s a lot of cartridge for the 
money, as you’ll see from the specifications: Low tip 
mass (0.6 mgm.) High compliance (9 x 10' 6 cm/dyne). 

Low tracking weight (2.5 gms.) Wide frequency 
response (18Hz to 18KHz.) Relatively high output 
(200 mV per 5 cm/sec). 


The Derams are supplied with standard mounting bracket. r _ 

Elliptical 

$18.40 

Spherical $14.50 






m 


\*m* 




Decca Deram 

now with elliptical 
diamond stylus 

Sole Australian Agent: British Merchandising Pty Ltd 

Shaw House, 49/51 York St., Sydney, N.S.W. Phone: 29-1571 (3 lines) 


“Dolbyised” has now become part of the 
vocabulary in the world of audio/hi-fi. 

Why, then, has the Dolby method won 
acceptance at a time when the whole idea 
of compression/expansion had almost 
universally been rejected? 

Mainly because Dolby developed the 
idea into a refined and standardised piece 
of equipment, which could readily be 
installed in recording studios and which 
gave very convincing results. No less 
important, he came up with the unit at a 
time when it was needed. 

The Dolby A301 noise reduction unit 
comes as a standard rack-mounting 
accessory which sells to recording studios 
for around $1500 US. A recording studio 
would typically require at least two such 
units, one for each channel in a stereo 
pair. If it was desired to “Dolbyise” tapes 
having more than two tracks, a 
correspondingly greater number of units 
would be required. 

Very obviously, the A301 Dolby unit 
is meant for installation in professional 
premises. It is not, in any sense, an item 
for use by hobbyists or as a playback 
accessory in the home. 

An audio signal fed into an A301 
Dolby unit is first of all divided into four 
frequency bands: up to 80Hz; 80-3000Hz; 
3000 to 9000Hz; above 9000Hz. The 
divider networks are carefully engineered 
to give smooth transition from one band 
to the other, free from significant 
discontinuities. 

Within each channel, sensing circuits 
respond continuously to the level of the 
signal being handled. While ever the signal 
is at a high level, and therefore capable of 
over-riding system noise, it is allowed to 
pass through the remainder of the Dolby 
circuitry unaltered. In other words, the 
Dolby unit does not modify high level 
signals at all. It therefore avoids the 
potential for distortion which is present in 
systems which manipulate signal peaks. 

However, the sensing circuits do react 
when the signal level is low and therefore 
comparable in value to noise voltages, 
which might build up further along the 
recording/dubbing chain.- As the signal 
level falls towards and below a 
predetermined minimum, the gain of the 
particular channel is advanced by 
something like three times, or lOdB. On 
very weak signals, the boost may approach 
15dB. 

If only the highest frequency 
components diminish in level, then only 
the highest frequency channel reacts in 
this way. If the overall signal level 
becomes very small, all the channels react. 

After processing, the components in 
the four frequency bands are combined to 
produce a single full-spectrum signal. In 
the loud passages, it will be essentially 
little different from the original input. In 
the quieter passages, however, the level of 
the signal will have been lifted over all or 
part of the spectrum. 

If the signal is recorded on a tape, it is 
simply referred to as a “Dolbyised” tape. 
It could be played back on an ordinary 
machine and might sound ordinary 
enough. However, keener observers might 
notice lack of contrast between the loud 
and softer passages and, possibly, some 
odd effects as if the recordist had been 
fiddling with bass and treble 
compensation. However, there would be 
no point in listening directly to such a 
tape. 

What is more significant, if a Dolbyised 
master is dubbed directly on to other 
tapes, using an ordinary high quality 
copier, the result is Dolbyised copies. 
Repeat the process and you have 
Dolbyised copies of copies, and so on. 
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The intention is that a Dolbyised tape 
will ultimately be replayed through a unit 
which will attenuate the lower level signals 
by the same amount as they were 
originally boosted. This is done, in fact, in 
the same A301 unit (or rather any A301 
unit) only with the controls set to reverse 
its original function. 

The Dolbyised signal is again split into 
four frequency bands. Sensing circuitry 
arranges that high level signals pass 
through unchanged, while low level signals 
are attenuated by something around lOdB. 
The signals are then recombined into one 


What all this means to the end buyer of 
records and tapes depends on circum¬ 
stances. 

If circumstances are such that a top 
quality disc pressing is available from a top 
quality tape master, there is little dis¬ 
cernible noise, anyway, and any con¬ 
tribution that a Dolby unit could make 
would be purely academic. 

Where the Dolby system could help 
disc quality is by reducing the number of 
occasions on which noise from the original 
tape source does make itself heard. A 
diminution of lOdB in the quieter passages 


LOW LEVEL 
SIGNAL SENSING 
AND BOOST 


LOW LEVEL 
SIGNAL SENSING, 
ATTENUATION 



PREPARATION , B-PARAMETER TAPES 


DOMESTIC SYSTEM 


The B-Parameter Dolby system operates only at the upper end of the 
audio spectrum. Because much less complicated circuitry is involved , 
the system has possibilities for domestic replay systems and for 
domestic tape recording. 


full-spectrum signal, which corresponds 
closely with the original in terms of 
dynamic range. 

However, one vital thing has happened 
in the process. Any system noise which is 
present along with the quieter passages 
will also have been reduced by lOdB, 
possibly more. 

For the Dolby system to be effective, 
either the master recording itself or its\ 
immediate copy must be Dolbyised, to 
boost the level of the weaker signals while 
they are still well clear of the recording 
system noise level. Inevitably the noise 
level will build up in successive tape 
generations, but the ultimate signal/noise 
ratio in the quieter passages will be better 
by about lOdB than would otherwise be 
the case, mentioned. Pre-recorded tapes all 
too frequently have a noise level of their 
own, cutter or mass duplication 
equipment, quiet passages will diminish by 
about lOdB to their proper level; and the 
noise will diminish by the same amount - 
which is the effect sought. 

Fortunately, it isn’t just a piece of neat 
theory. There seems to be common 
agreement that the system really works in 
the manner claimed for it. 

Technically, there appear to be good 
reasons for this. The earlier efforts were 
based on the idea that the end user applied 
some kind of expansion to programs 
which may or may not have been subject 
to some kind of compression. The result 
could only be random. 

Against this, Dolby has come up with a 
“black box” which compresses a signal in 
a particular way, and expands it later in an 
exactly complementary manner. There is 
no “maybe” and no question of degree. 
Program material either has or has not 
been Dolbyised; it therefore either does or 
does not need to be un-Dolbyised! 

A second major point is that the signal 
is processed in frequency segments. Fairly 
obviously, if different segments of the 
signal are processed by different degrees 
and within slightly different time intervals, 
the operation of the system will be much 
smoother than if amplifier parameter 
changes could only effect the signal as a 
whole. 

In practice Dolby units are reputedly 
free from obvious surging or other effects 
which brought earlier circuitry into 
disrepute. 


and between tracks would represent a 
worthwhile improvement in many discs. 

Much the same would be true of 
pre-recorded tapes. 

However, a quite separate problem 
arises here, which has already been 
mentioned. Pre-recorded tapes all too 
frequently have a noise level of their own, 
arising from the conditions under which 
they have to be produced. Dolbyising can 
inhibit noise ahead of the final copy, but 
it cannot change the noise which is 
inherent in the final, high-speed 
mass-copying process. 

That is, unless we entertain the idea of 
selling Dolbyised copies, to be 
un-Dolbyised in the home during normal 
playback. 

At a figure of $1500 a time, one for 
each stereo channel, the A301 unit 
obviously cannot be considered seriously 
for home use. Even if a few could be sold 
on a cost-is-no-object basis, there would be 
no assurance that fully Dolbyised 
pre-recorded tapes could be obtained to 
replay through such a system. However, a 
cheaper, compromise system is on the 
horizon which could have an important 
bearing on domestic tape systems in 
particular. 

This compromise follows from the 
assumption that tape hiss - the high 
frequency components of tape noise - 
poses the most obvious noise problem in 
typical pre-recorded cartridges and 
cassettes. Tape hiss can, of course, be 
diminished by deliberately rolling off the 
high frequency response of the playback 
system but this merely modifies the 
complaint from hi-fi enthusiasts: (a) 
cassettes suffer from hiss or (b) cassetttes 
lack high frequency response. 

What has emerged from this is a 
simplified Dolby system, conforming to 
what is referred to as the Dolby 
B-Parameter, and operating only over the 
frequency range where hiss tends 
subjectively to concentrate. The 
B-paramater circuitry begins to operate 
just below 600Hz; at this frequency it can 
effect a maximum change of 3dB in the 
low amplitude signal components. The 
figure rises to 6dB at 1200Hz, and reaches 
a maximum of lOdB for frequencies of 
4000Hz and above. 

The assumption is that pre-recorded 
cartridges, cassettes and perhaps reel tapes 


will be released conforming to the Dolby 
B-parameter. In the home, these would be 
played back through tape equipment in 
conjunction with Dolby B-parameter 
circuitry, either inbuilt or in the form of a 
supplementary unit. 

It is claimed that the potential lOdB 
improvement in signal-noise ratio is greater 
than is normally realised by using special 
(eg chromium dioxide) tape. By adding 
this advantage to regular Dolbyisation 
covering earlier generations, the 
improvement in treble response, noise 
level and dynamic range is most marked. 

However, while some companies say 
that they will market a catalogue of 
Dolbyised pre-recorded tapes, only time 
can prove their intention. If they do not, 
then B-parameter Dolby for home play¬ 
back will fall by the wayside. 

Proponents of the B-parameter idea 
have suggested that all pre-recorded tapes 
could be given the B-parameter treatment 
and that they would still sound 
acceptable, even when played on regular 
tape players. 

In a routine listening situation, this 
might be so but there are likely to be 
plenty of critical listeners who would be 
no happier with a distorted dynamic range 
than they are with the present limitations 
of cartridges and cassettes. If a 
B-parameter tape is replayed on straight 
equipment, the balance on loud passages 
will be normal. On softer passages, 
however, the higher frequencies will be 
boosted by up to lOdB relative to the bass 
and middle register, giving the effect of a 
constantly changing tonal balance. 

Replayed with a level frequency 
response, the softer passages will tend to 
sound too stringy. If the tone control is 
turned down to correct this, the louder 
passages will then sound dull. 

The market reaction may well be to 
opt out of all this and simply concentrate 
on higher quality tape for the consumer 
products, backed by Dolbyisation only for 
earlier generations. 

However, whatever happens to the 
pre-recorded and replay market, a number 
of Firms and tape recorder manufacturers 
are obviously hoping the B-parameter idea 
will take on among home recordists. Units 
have appeared on the American market in 
the range $125 to $250, the price being 
governed by the number of Dolby circuits 
provided in the units: stereo, simultaneous 
record replay, etc. Some recorders have 
been announced also, with B-parameter 
facilities in-built. 

Published reviews of these units 
indicate that they can indeed do a good 
job for the dedicated home recordist. It is 
not just a matter of noise level, as such. 
The point is made that the home recordist 
commonly has to deal with somewhat 
unorganised situations where extremes of 
dynamic range occur. By lowering noise 
level and allowing controls to be set 
somewhat more conservatively, the 
hazards of accidental overload are 
reduced. 

However, there is more to using the 
units than merely making a few 
interconnections. Setting up procedures 
must be followed to get the levels just 
right throughout the record and playback 
operations. What is more, the benefits of 
the Dolby unit can presumably be negated 
if the tape equipment has response treble 
peaks sufficient to confuse the sensing 
circuitry. 

Undoubtedly, the B-parameter 
equipment will attract home recording 
enthusiasts who genuinely need its aid, as 
well as those who welcome gadgetry for its 
own sake. But whether it will win 
large-scale acceptance is quite another 
matter. Time alone will tell. ■ 
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BROADCASTING IN BRITAIN 
HAS ITS PROBLEMS 


Critics of the local radio scene often seem to be saying by 
implication, that distant fields are so much greener than our own. 
This article by Philip Ross, from a recent issue of “Electronics 
Weekly”, paints a rather dismal picture of radio broadcasting in 
Britain. He goes on to ask whether Britain can, too much longer, 
support overseas broadcasting on the same scale as in the past. 


Too often it seems that sound 
broadcasting - far from possessing the 
effervescence of the much-quoted “steam 
radio ,, - has hung around its neck all of 
the accumulated leaden inertia of its 50 
years of existence. 

This inertia prevents many of the 
possibilities of the medium from being 
realised in the UK. 

Good quality VHF/FM radio has been 
available in most areas for over a decade, 
yet only a bare 20 to 40 per cent of 
listeners use it. Pilot-tone stereo is used by 
only an immeasurably small minority of 
listeners. 

There is after-dark chaos and day-time 
under utilisation of the European 
medium-wave band, with little use made in 
the UK of international reception of MF 
and HF. 

The promise of true “local radio” is 
largely forgotten in the latest BBC efforts 
to pre-empt independent sound 
broadcasting. 

It would be simple to suggest that the 
lowly state into which sound broadcasting 
has sunk is the fault of Auntie BBC with 
her limited finances reserved increasingly 


for her more glamorous television nephew. 

This would be unfair, though at times 
it may truly seem that Auntie is stirred to 
change only when her monopoly is 
threatened. “Broadcasting in the 
seventies” owes much to the corporation's 
traumatic experience of the “pop pirates” 
of the-60s. 

Perhaps the blame can be more 
properly ascribed to a public unwilling to 
spend more than a few pounds on a cheap 
receiver, the timidity of receiver 
manufacturers in failing to provide better 
receivers, the lack of knowledge of 
politicians whose intervention in 
broadcasting proposals are keyed more to 
the ballot box than to any deep 
understanding of the problems; and not 
least to the excruciating difficulties of 
reaching workable international 
agreements on frequency allocations, and 
on standardisation. 

So sound broadcasting is accepted as a 
shallow substitute for television, with 
British listening figures declining steadily 
as the day wears on and the “box” flickers 
into life. Unlike most European countries, 



“Furniture of the Future” was the theme of an exhibition held recently 
in Britain's Design Centre in London's Hay market. Sound reproducing 
equipment received the new and quite different treatment illustrated 
here. The loudspeakers are mounted in two large white spheres, 
supported by illuminated bases and free to rotate through a full 360 
degrees. They are fed through over-size coiled leads. A third sphere, 
with a pull-down perspex cover, houses the amplifier and the 
transcription unit for LP stereo discs. 
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we have no evening “bump” in the 
audience. 

Yet almost everyone would agree that 
sound broadcasting is a remarkably good 
information and entertainment medium in 
its own right. All forms of music, certain 
categories of imaginative drama and 
comedy, news in depth, education, 
specialist and hobby topics; in these, and 
many other fields, good economical radio 
can more than hold its own with the 
“box” - yet clearly fails to do so. 

It has been estimated that, on MF 
alone, it should be possible to provide all 
European listeners with a good service of 
four programs during daytime and, if 
international programs were fully 
acceptable, some seven programs as night. 

Another four programs could be 
distributed on a national basis on VHF. 
Thus, in theory, every listener should have 
the choice of eight interference-free 
programs in daytime - at least 10 at night. 

The major innovation in Europe in the 
last 10 years has been the implementation 
of VHF/FM networks. Armstrong's belief 
in this form of broadcasting has been fully 
justified. But only in some countries has 
the technical success been echoed in 
acceptance by the majority of listeners; 
certainly this has not happened in the UK. 
Why? 

One reason was that, at the end of the 
1939-45 war, the UK secured a relatively 
favourable position in MF allocations. The 
highly effective 200KHz long-wave plus 
647, 692, 881, 908, 1052, 1088, 1151, 
1214, 1295, 1340, 1457KHz and the right 
to use the international common 
frequencies of 1484 and 1594KHz. 

Enough not only for national “light” 
and “third” coverage and external MF 
from the wartime 600KW Crowborough 
station, but regional services for Wales, 
Scotland, Northern Ireland, London, 
Midlands, West and North. 

So, in the 50s, with the setting up of 
VHF/FM as a “duplicated” service, 
listeners had little real incentive to buy 
VHF receivers. The BBC has disregarded 
international recommendations that VHF 
should not be used for duplication giving 
as its reasons the unsuitability of VHF for 
car and portable reception, but motivated 
also by fear of losing audiences, and 
money. 

When stereo came to the UK, it was in 
a tentative manner, limited geographically 
and keyed to the “third” (now Radio 3) 
program for, by this time, broadcasting 
funds were low. Not surprisingly it has 
aroused only a flicker of interest. 

The first BBC Local Radio stations 
indicated fairly decisively that a swing to 
VHF can be induced by providing 
VHF-available-only programs. Attempts 
are being made to improve reception on 
portable receivers by using “slant” 
polarisation. 

But generally, Britain has not of late 
taken the lead in pioneering new 
techniques for sound radio. Only after the 
pop pirates had shown the advantages of a 
sea-water “ground plane” did the BBC 
carry out research in this area. 

The Germans have been looking into 
the use of improved filters and the 
possibility of SSB transmission (though 
the idea of agreement on precision 9KHz 
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channel-spacings for all stations seems a 
pipe dream). They have also shown, as 
BBC research has confirmed, that mutual 
interference could be reduced by 
switching aerial polarisation at dusk. 

The coming of integrated circuits 
makes feasible receivers for exalted carrier 
and synchronous demodulation, with the 
possibility of eliminating interference to 
one sideband by phasing techniques. 

Cheap mechanical and ceramic IF 
filters could improve selectivity. But such 
receivers would cost a little more, and few 
manufacturers believe that the public is 
sufficiently interested to spend money on 
new types of radio receivers. 

Even the modest attempts by the BBC 
to re-plan the use of its MF allocations ran 
into political controversy and have largely 
been shelved. Yet the situation on MF 
continues to deteriorate. Not only are 
more than twice as many stations using 
these frequencies than allowed for in the 
Copenhagen Plan, but a serious new threat 
is emerging from the series of extremely 
high-power MF stations in North Africa 
and the Middle East. 

So, for the present, the BBC 
concentrates on bringing into service the 
new series of so-called “local stations”. In 
fact these are based on area coverage and 
could more strictly be considered as 
“county” stations. A race is on to 
establish 12 more BBC “local” stations 
before the setting up of independent 
radio. 

Will independent radio, drawing 
revenues from advertisers, revive sound 
broadcasting? 

Almost certainly the breaking of the 
BBC monopoly will prove beneficial, not 
least to BBC listeners. 

Remember British TV in the early 50s? 
Technical as well as program competition 
can bring useful advantages, particularly if, 
as for television, a regional system is 
combined with a central control body 
with full authority over the transmitters. 

What would be the alternative to a 
strong Independent Broadcasting 
Authority? Presumably, handing out 
licences to large numbers of independent 
and mutually competing companies, each 
of which would then establish not only its 
own studios but its own transmitting 
facilities, without drawing on existing 
masts and buildings and with little, if no, 
coherent technical policy. 

Yet it is abundantly clear that any 
improvement in British sound radio must 
depend upon a variety of factors - an 
influx of additional funds, whether from 
licences or advertising; enthusiasm on the 
part of program planners and producers; 
achieving satisfactory agreements on 
“needle time”; setting up a system in 
which considerable regional origination can 
be backed by syndicated or networked 
tapes geared to low-cost automated 
programers; and tackling the fundamental 
technical problems of frequency 
allocations and the ultimate use of VHF 
for regional, with MF for national and 
international services. 

We must aim at sound broadcasting 
attractive enough to hold audiences even 
when, as must happen eventually, 
television hours extend to the breakfast 
and lunch periods which at present 
constitute the peak listening periods. 

Otherwise, sound broadcasting may 
soon be catering for the small audiences 
associated with external HF broadcasting 
- audiences which even now are 
prompting the British government to 
consider further cuts in its grant-in-aid for 
overseas broadcasting. The answer must be 
competition, but competition between 
well organised and technically competent 
rivals. ■ 



How to buy the 
best Hi Fi Sound! 


Firstly, come into the Mastersound showroom 
where you have the best selection of quality High 
Fidelity Speakers from world famous makers. 
Choose the one best suited to your requirements. 
Listen for richness of reproduction, for outstanding 
smoothness and low distortion. Then, when you've 
made your choice, ask for our special February 
price. 


this month at Mastersound 
Sales—far below list prices! 


WHARFEDALE SUPER 8 RS/DD. A superb wide range unit 
with a fine reputation. Built to last a lifetime. Impedance 15 
ohms. Pole size 1" dia. Freq. range 40-20,000 HZ. Weight 
4 lbs. Normal list price $35.50. 

WHARFEDALE SUPER 10. A 10" wide range unit. Frequency 
range 30-20,000 HZ. Weight 8 lbs. A unit with all the attri¬ 
butes of speakers much higher priced. Normal list price $59. 

GOODMAN 12" AXIOM 201 Speaker. Big, big sound from 
a compact enclosure when coupled in pairs. Handles 15 watts 
of power and enjoys a sensitivity with very low distortion. 
Normal list price $61.00 each. 

WHARFEDALE UNIT 5. A magnificent 3 speaker system you 
will be proud to own and show off. Mounted in a large enclos¬ 
ure for richer sound. Normal list price $127.00. 

Choose from other famous names including Leak, Tannoy, 
Kenwood, etc. Speaker Enclosures and Cabinets made to your 
own design. Select your own Speaker Grille Fabric from 
Sydney's widest range. 
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MASTERSOUND SALES PTY. LTD 

400 Kent Street , SYDNEY. 29-7527. 
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HEAD PHONE 

HS-3 


ISO-WATT SOLID STATE 

KA -6000 


Streamling Your Stereo Sy 

with KENWOOD’S TT-IO. 


SPEAKER SYSTEM 

KL- 88 O 


TAPE DECK 

TT-IO 
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EREO AMPLIFIER 


KENWOOD has the answer to 
the flaws that have bugged your 
stereo system. It’s the “total 
circuit stereo system” - which 
means KENWOOD has exactly 
the right stereo instrument for 
that weak spot in your stereo 
system. The TT-10 tape deck 
is an ideal remedy. It fully mini¬ 
mizes recording and playback 
“Hiss” distortion while halting 
usual low frequency hum mod¬ 
ulation. This 3-head deck has 
three tape speeds-7-1/2 ips and 
3-3/4 ips for Hi-Fi recordings 
and 1-7/8 ips for speech record¬ 
ings. The KL-880 4-way, 5- 
speaker system has a 15-inch 
tree-edge woofer, a 5-inch cone 
type midrange, horn type high 
midrange squawkers with two 
tweeters. The HS-3 head phone 
also offers pure-tone clarity. 
The KA-6000 amplifier is a dy¬ 
namic 180-watt model able to 
drive even low efficiency speak¬ 
ers. Separately, as new mem¬ 
bers of your stereo system, or 
in a combined unit these KEN¬ 
WOOD instruments provide “to¬ 
tal circuit stereo system" per¬ 
formance. 


the sound approach to quality 

© KENWOOD 

TRIO ELECTRONICS, IISIC. 

6-5. 1-CHOME. SHIBUYA. SHIBUYA-KU. TOKYO. JAPAN. 

Sole Agent in Australia: Jacoby, Mitchell & Co., Pty., 
Ltd.: Head Office; 469-475 Kent Street. Sydney Tel: 26-2651 
Melbourne; 15 Abbotsford Street Tel: 30-2491 Brisbane; 

56 Edward Street Tel: 2-6467 Adelaide; 652 South Road. 
GlandoreTel: 53-6117 Perth; Jayem Electronics, 252 William 
Street Tel: 288102 Tasmania: K.W. McCulloch Pty.. Ltd., 

57 George Street. Lounceston Tel: 25-322 Newcastle; 
Edmunds Moir & Co.. Pty., Ltd.. 18 Wood Street Tel: 61-4991 
Distributor in New Zealand: JOHN GILBERT & CO.. Tasman 
Buildings, Anzac Ave.. Auckland, C.l. 
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30-WATT 

FET SOLID STATE AM/FM STEREO 
RECEIVER TK-20U 

* F.E.T. (Field Effect Transistor) 3-Gang Tuning 
Condenser frontend for superior sensitivity, im¬ 
age rejection and cross modulation ratio. 

* Dimensions: 

14-1/16”(W), 4-3/4’’(H), 11-1/4"(D) 





^O-WATT 

SOLID STATE STEREO AMPLIFIER 

TK-1SOU 

* 5 pairs of input terminals for MAG, AUX 1, AUX 
2. TAPE REC and TAPE PLAY, 

* Damping factor: 40 (at 16ohms), 

20 (at 8 ohms) 

* Dimensions: 

10-1/4"(W), 4-l/8”(H), 9-3/8”(D) 



60-WATT 

SOLID STATE STEREO AMPLIFIER 

TK-25QU 

* 2 sets of stereo speaker terminals and front 
panel speaker selector switch. 

* Dimensions: 

13"(W), 4-l/8’’(H), 9-15/16"(D) 


Ask for a catalogue or demonstration by your 
nearest dealer. 


To: Jacoby Mitchell & Co.,Pty., Ltd. EA 

469-475 Kent St., Sydney. 

Send me information on KENWOOR 
RECEIVERS. AMPLIFIERS, SPEAKERS & 
name of nearest KENWOOD retailer. 


NAME:AGE : 


ADDRESS: 
















































This is the age 
or a new 
sound experience 

BASF 

LH-hifi 

recording tape 


You’ve never heard such realism. Remember 
how tape used to sound? You'd turn up the 
volume and hear background hiss — or turn 
it down and lose the sound. Then BASF 
research perfected a magnetic tape with 
absolutely negligible background noise. So 
we had a ‘Low Noise’ tape — but it wasn’t 
enough. We wanted the perfect combination 
that would give the ultimate in reproduction. 
We achieved it with ‘High Output’. Now you 


Also available in 

BASF COMPACT CASSETTES 

Mini size. Mini Noise. Mini prices. 


TRANSPACK 

C60.SI .99 

C90.$2.99 

Cl 20.$3.99 


Australian Distributor: 

MAURICE CHAPMAN & CO. PTY. LTD 


get a two-fold benefit with BASF LH-hifi Tape. 
This dramatic improvement in dynamic range 
gives you as-much as 8db increase in 
sensitivity over other quality tapes. Now your 
recordings will take on additional professional 
quality, whether they’re 



opera or pop, rock 
or relaxing. Try this new 
sound experience 
... you’ll love it. 


PLASTIC PACK 

C60.$2.99 

C90.S3.99 

C120.$4.99 


276 Castlereagh Street, Sydney, N.S.W. 2000. 61-9881 
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Reviewed by Julian Russell 


TORROBA — Concerto de Castille, for 
guitar and orchestra. 

TORROBA/SABICAS — Concerto en 
Flamenco, for guitar and orchestra. 
Renata Tarrago (guitar) and the 
Orchestra des Concerts de Madrid 
conducted by Jesus Arrambari in the 
first; Sabicas (flamenco guitar) and 
the same orchestra conducted by 
Torroba in the second. World Record 
Club stereo S.4744. 

This disc should prove popular with 
the ever-growing public enthusiasm for the 
guitar - the classical and flamenco guitar, 
not the electric gadget used in big-beat 
bands. Federico Morino Torroba was born 
in Madrid in 1891, which makes him 
about 80 today. He began his creative life 
by writing for symphony orchestra but 
later he turned to the guitar and to that 
Spanish form of short musical play called 
the zarzuela. Older readers may remember 
a whole series of attractive zarzuelas issued 
by the Philips company during the early 
years of LP. The sleeve notes (unsigned) 
state that Torroba “thanks to his perfect 
mastery of the instrument’s technique 
while seeking to preserve the essence of 
the classical guitar . . . steadily develops 
his musical themes within the framework 
of modern harmony in accordance with 
the demands of our times”. 

In his Concerto the harmonies are 
often reminiscent of Falla’s and Turina’s; 
others, though juicy, are not so 
distinguished. If all you expect of a 
concerto is a vehicle to display the 
virtuoso skill of the soloist while at the 
same time providing the audience with 
easy listening this can be described as a 
success. It is melodious in a conventional 
way. It is all undeniably Spanish. The first 
movement consists of an adagio opening 
followed by some gay dance themes for 
the solo instrument. The second is stately. 
The third, at its opening, is given a 
religious atmosphere by the modal nature 
of the music, but soon gives way to an 
allegro which, the composer claims, recalls 
a bright Sunday morning with dancing 
after the Mass. The soloist, Renata 
Tarrago, performs with spirit all she is 
called upon to do. The Madrid Orchestra 
under Jesus Arrambari play, not 
surprisingly, idiomatically and the difficult 
job of balancing soloist against orchestra is 
quite brilliantly brought off. 

The Flamenco Concerto had an 
unusual origin. It # was a collaboration 
between Torroba and the famous 
flamenco guitarist Sabicas - whose right 
name is Augustin Castellon. Again quoting 
the sleeve notes: “To produce such a work 
was a particularly difficult task because of 
the essentially improvisatory nature of 
flamenco playing and the neccesity of 
containing these passages in the form of a 
classical concerto”. As I understand it the 
two sketched out the work for which 
Torroba wrote and scored the orchestral 
part leaying the addition of a solo part to 


be improvised along previously agreed 
upon lines so that the orchestral part 
didn’t clash. I must admit to having found 
it vastly more enjoyable than the 
pastiche-like work in the other concerto. 
It has a freshness lacking in the more 
formal work. Its four separate movements 
are based on traditional flamenco 
rhythms. Strictly speaking I would class 
the music, not as a concerto, but as a Suite 
of Dances for guitar and orchestra, though 
by this I meaft in no way to be 
disparaging. 

The effect is not, perhaps, quite so 
original as is claimed in the sleeve notes 
but it’s eminently listenable - if I might 
be permitted to use a clumsy but 
expressive word. Sabicas himself is the 
soloist, with the exhilarating sense of 
rhythm and wonderfully agile left hand 
characteristic of the very finest flamenco 
players. This time the Madrid Orchestra is 
ably conducted by Torroba. 

¥ ¥ ¥ 

KLEMPERER - Symphony No 2. New 
Phiiharmonia Orchestra conducted 
by Otto Klemperer. String Quartet 
No 7. The Phiiharmonia Quartet. 
HMV Stereo ASD2575. 

Klemperer as a conductor must be 
familiar to all buyers of classical records. 
As a composer he is something of a rarity 
to even the most enterprising collectors. I 
don’t know that I can explain why, but I 
expected a longer symphony (one side) 
from Klemperer. Let me say at the outset 
that the dominating influence in the work 
is, not unexpectedly, Mahler. In fact much 
of the first movement resembles a stormy 
bit of writing by that composer. The 
second movement, an adagio, is again 
strongly reminiscent of Mahler but here 
you have an unexpected swelling brass call 
in the manner of Sibelius. Later a 
woodwind passage starts almost in the 
Berlioz style but later turns into schmaltzy 
Viennese. However as Alan Blyth’s sleeve 
notes point out, Klemperer’s taste has 
always been eclectic. “Klemperer is not as 
Olympian or austere ... as his public 
image might suggest”, writes Blyth. “He 
loves Offenbach nearly as much as 
Beethoven and has himself written a Merry 
Waltz. The Threepenny Opera is as much 
part of his musical make-up as Das Lied 
von der Erde”. 

The third movement is a delicately 
scored scherzo making much use of 
pizziccato strings. It is interrupted, Mahler 
fashion, by a sugary little 3/4 tune. 
Klemperer should know just how this 
movement ought to be taken but I felt his 
tempo to be a little slow for the subject - 
too serious for such skittish thoughts. 
Anyway, composers are notoriously not 
the best judges of how their works can be 
made to sound their best. 

In the finale Klemperer’s style 
oscillates between 12-tone and tonal and 
he finishes the work with some pages that 


could have been written by Gustav Holst. 
The New Phiiharmonia respond gratefully, 
as usual, to his exacting demands. 

The String Quartet is even briefer than 
the symphony. It, too, is in four 
movements, the first again in 12-tone 
style, this time used with bleak 
counterpoint but relenting towards 
tonality from time to time. I can’t say I 
found it very pleasing. The second, a 
scherzo, is more immediately accessible at 
first hearing though it is certainly not 
ingratiating (I am excepting another little 
schmaltzy waltz). Oddly, the movement 
ends as abruptly as if the tape had been 
cut with a pair of scissors. The third 
movement is an alia marcia intermezzo 
and here Klemperer goes back to Bach for 
the style of his first theme. However the 
development is quite unlike anything Bach 
ever wrote, though Klemperer can match 
him in gruffness. The movement I liked 
best is the finale, an adagio full of poetic 
imagination. It contains some of the most 
consistently lovely sounds on the disc, 
though there are a few commonplaces, 
too. It is eloquently played by the 
Phiiharmonia Quartet. 

The sleeve notes omit what would have 
been an interesting bit of information - 
the dates of the two compositions. 

¥ ¥ ¥ 

ALKAN - Concerto for solo piano, Op 

39. Ronald Smith, pianoforte. EMI 

stereo HQS 1204. 

To most musicians, Alkan and his 
music is nothing more than a short entry 
in a dictionary of music. Till this record 
came along 1 was similarly ignorant. But 
Ronald Smith, who has written the sleeve 
notes as well as playing this ferociously 
difficult work with superb elan, tells much 
that is enlightening about this mysterious 
composer. Most of the dictionaries give 
Alkan’s real name as Morhange and his 
birth 1813, his death 1888. But Smith, 
inter alia, goes on: “Charles-Valentin 
Alkan, prodigy, virtuoso, recluse and 
composer of some of the most powerful 
yet neglected piano music of the 19th 
century, was born in Paris in 1813. When 
he died there 75 years later, a self-imposed 
fugitive from the Paris musical fray, he 
had scarcely ever left the capital and had 
for decades been regarded in French 
musical circles as a lost cause. 

“Long periods of his life are engulfed 
in mystery and his career, and the 
subsequent fate of his music, provides one 
of the strangest paradoxes in the history 
of 19th century piano music . . . Alkan has 
remained something of a musically 
displaced person, rejected by his 
compatriots, dismissed with rare, but 
notable, exceptions, by the critics and 
unknown to the public. There can be little 
doubt that critical hostility did much to 
hinder such pioneers of his music as 
Busoni and Petri; yet Alkan’s admirers 
have been constantly urging us to take a 
closer look at this lonely musical explorer, 
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BASIC ELECTRONICS 

“Basic Electronics” is a quarto-size 
128-page book published by “Electronics 
Australia”. The present revised third 
edition is based on a series of articles 
called the “Basic Radio Course”. 

Its purpose is to give a basic insight 
into electronics in general, and in 
particular to radio, television and sound 
reproduction. It provides a basic 
knowledge from which to advance to more 
advanced textbooks. 

Copies of “Basic Electronics” may be 
obtained for $2.30, including post and 
packing, by writing to “Electronics 
Australia”, Box 2728, GPO, Sydney, 
2001 . 
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42 WATTS TOTAL MUSIC POWER (I.H.F. AT 8 OHMS) 
* HIGH AND LOW FILTER * LOUDNESS CONTROL 
* PROVEN RELIABILITY 


Just dial your pleasure and relax. Enjoy the 
magnificent sound that comes with the Mon¬ 
arch SA-500/W — a deluxe solid state ampli¬ 
fier, handsomely presented in a walnut veneer 
cover. Affectionately known as “the work¬ 
horse" of the Monarch range, the SA-500/W 
amplifier is an extremely versatile and com¬ 
pact unit and is very simple to operate. It pro¬ 
vides an ample output of 34 watts continuous 
power to the speakers. It also includes Phono, 


Tuner and Auxiliary Inputs, and a Tape-Out for 
the tape recording of your desired pro¬ 
grammes. This smoothly styled amplifier, of 
finest engineered quality, has all the important 
features demanded by the discriminating buyer 
built into every unit. For superb reproduction, 
comparable to anything on the market, plus 
professional reliability, you really can't go 
better than the Monarch SA-500/W amplifier. 
Recommended Retail Price $132. 


FACILITIES 

Front Panel: • Selector-Aux; Tuner; Phono; Mono-Stereo • Volume • Bass • Treble • Loudness # High 
Filter • Low Filter • Power • Phone Jack • Balance 

Rear Panel: • Input-Mag; Ceramic; Tuner; Tape; Tape Output • Speaker Terminals • AC Output • AC 
Fuse •. Speaker Fuse 


Australian Distributors 

W. C. Wedderspoon Pty. Ltd. 

Showroom: 193 Clarence Street, Sydney. 29-6681 


A.C.T. Homecrafts 
Petrie St., 
Canberra, 2600. 


VIC. Douglas Trading 
191 Bourse St.. 

Melb., 3000.. 


QLD. S. G. Hughes 
154-158 Arthur St.. 
New Farm. 4005.. 


W.A. Leslie Leonard 
London Court, 

Perth. 6000. 


TAS. P & M Distributors 
87 Brisbane St., 
Launceston, 7250. 


S.A. Sound Spectrum 
33 Regents Arcade 
Adelaide 
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one praising his sombre lyricism, another 
his biting satire, while (another) speaks of 
‘marvellous sonorities and such difficulties 
that have reached the utmost bounds of 
piano playing' 

The concerto, which is in three 
movements, comprises Studies Nos 8, 9 
and 10 from a series of 12 in all the minor 
keys. In it Alkan sets out to translate 
orchestral sounds into pianistic terms. The 
score is marked “tutti" or “solo" to 
indicate which the composer had in mind, 
though this was probably done to help 
performers rather than potential orchestral 
arrangers. 

The writing of the tutti parts is 
monumental; that of the piano part 
essentially pianistic with frequent 
recollections, among much that is highly 
original, of Chopin and Schumann. The 
concerto takes up two sides of a 12in disc. 
Its interest is far greater than that of a 
mere curiosity, though I expect many 
pianists will buy it for the latter reason. It 
is often exciting as a piece of music, 
especially as played here by Smith. It is 
alternately poetic and forceful, can rank in 
terms of difficulty with Balakireffs 
Islamey and Ravel’s Scarbo, is sometimes a 
trifle too effusive and the simulated 
orchestral parts have a little too much 
tremolo - of necessity - on the piano. 
But it is an absorbing work of great 
musical and technical interest. I enjoyed it 
so much that it seems churlish to mention 
that the tone of the piano, though well 
recorded, sounds more like that of a 
French instrument than the Steinway used 
by the soloist; at any rate, its tone is a 
good deal less than responsive. 

4 4 4 

MENDELSSOHN - Piano Concerto No 1 
in G minor; Piano Concerto No 2 in 
D minor; Rondo Brilliante in E flat. 
John Ogden, piano, and the London 
Symphony Orchestra, conducted by 
A ldo Ceccato. HMV stereo 
ASD2546. 

Before putting this disc on my 
turntable I played the Peter Katin issue, in 
mono, which dates back to 1956. The 
performance is brilliant and the sound still 
wears very well. Ogden’s is also a 
distinguished performance with, of course, 
the benefit of more up-to-date engineering 
and stereo reproduction. I did, however, 
feel that in the first movement of the G 
Minor, Ogden, with his remarkable 
technique, found it so easy - for him - 
that he had been a little off-hand in its 
preparation. This technical giant took 
everything just a wee bit too much for 
granted. But once he embarks on the 
andante you will bear some very beautiful 
playing indeed. The tempo is a trifle on 
the slow side, but to me effectively so. If 
Ogden isn’t enjoying himself, he’s giving a 
superlative imitation. The fast finale is 
altogether ravishing, at times delivered 
with fairy-like delicacy, at others as 
brilliant as one could wish. 

The G Minor has always been to me a 
real charmer of a concerto and I find its 
absence from present day programs 
inexplicable. 

If anything Ogden’s playing in the D 
tyinor is even better, especially in the 
more serious first movement. Here there is 
no taking anything for granted. The piano 
part is full of the most subtle nuances. The 
orchestra is first rate in both concertos, 
except for a tendency to sentimentalise in 
the adagio of the D Minor, which may be 
due to the fact that it is the least 
interesting movement in either work. 

If you still have the Katin disc I don’t 
think you’d profit much by a change over 
to the new one, despite the former’s age. 


But if these two delightful concertos are 
still not in your collection don’t hesitate 
to buy the new HMV. On it you will find a 
bonus not included in the earlier disc - 
the Rondo Brilliante in E Flat. This piece 
for piano and orchestra is typically 
Mendelssohnian and in the manner of one 
of his concerto finales. It is taken at an 
exhilarating pace with refreshing changes 
in the rondo tune whenever it recurs. It’s a 
bright piece, a little on the facile side, but 
it’s all so beautifully presented that its 
somewhat diminutive stature doesn’t seem 
to matter. The balance between soloist 
and orchestra in all three pieces in perfect. 

4 4 4 

SCHUMANN - Symphony No 3 (The 
Rhenish) in E flat major; Faust 
Overture. New Philharmonia 
Orchestra conducted by Otto 
Klemperer. HMV stereo ASD2547. 

I think this is a disappointing issue. 
Frankly I found Klemperer’s reading of 
the Rhenish dull, and the Faust Overture 
not worth the recording, except to 
illustrate the degeneration of a once fine 
creative musical mind. I much prefer 
Solti’s performance of the Rhenish and I 
wouldn’t care to own the Faust Overture 
no matter by whom it was played. 

Klemperer’s first movement has plenty 
of persuasive power but lacks that 
essential Schumann characteristic - 
impulsiveness. It all sounds much too 
considered. Nowhere is there any 
surrender to the charm of the music. 
Klemperer’s treatment of the scherzo is 
very heavy handed. Mostly it’s just a plod. 
Interest in the third movement is centred 
in the indestructible beauty of the music 
rather than in Klemperer’s ultra-serious 
handling of it. It becomes quite sluggish at 
times. 

But the fourth movement, the noble 
Cologne Cathedral scene, is finene. It has 
the tallest conceivable dignity and is a 
runaway best in the whole work. The 
finale in my opinion fails altogether. It is 
marked lebhaft (vivace) and Klemperer’s 
interpretation is anything but that. Under 
his baton it sounds more like a lecture. 

As I mentioned earlier the Faust 
Overture is a sad example of failing 
inspiration. The workmanship is efficient 
enough, but inventiveness has disappeared, 
and so has the wonderful sense of 
freshness that pervades the best of 
Schumann’s music. The sound on the 
whole disc is absolutely first rate. 

4 4 4 

MUSIC IN LONDON, 1670-1770. 
Compositions by William Boyce, J. C. 
Bach, Henry Purcell, Thomas Arne, 
Charles Avison and Matthew Locke, 
played by the English Chamber 
Orchestra conducted by Emanuel 
Hurwitz. Record Society stereo 
S/6353. 

I don’t recommend playing this recital 
in the order the music is set out on the 
disc. There are too many brusque changes 
of period. The most interesting - and 
enjoyable work, for me, is the J. C. Bach 
Double Symphony in E Major. The work 
is in three movements, an allegro 
moderato, an andante and a tempo di 
minuetto, the last in extended form. The 
contrasting of the instruments provides a 
multitude of piquant effects and the 
whole symphony is consistently 
melodious. Sometimes one orchestra plays 
alone, sometimes the first orchestra is 
accompanied by the second, and at others 
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How good is the lowest-priced ADC cartridge of the new X-series?? 

HERE IS YOUR ANSWER , 

EQUIPMENT TEST REPORT, HIGH FIDELITY MAGAZINE 
U.S.A. DECEMBER, 1970 


A FINE-SOUNDING PICKUP 

FOR THE BUDGET-MINDED 



THE EQUIPMENT: ADC 220X, a stereo phono 
cartridge with conical-tip (0.7mil) stylus. Price: 
$21. Manufacturer: Audio Dynamics Corp., Pic¬ 
kett District Road, New Milford, Conn. 06776. 
COMMENT: ADC’s lowest-priced magnetic pick¬ 
up offers a level of performance that suggests a 
higher-priced model. Response is smooth and well 
balanced across the audio band, channel separation 
is more than adequate for the stereo effect, and 
the over-all reaction expressed by all who’ve heard 
the 220X’s playing of musical recordings is one 
of “excellent reproduction.” 

A possible clue to the high-quality perform¬ 
ance of this low-cost pickup is its compliance, not¬ 
ably higher than one would expect at the price: the 
lab measured 25 (x 10" tf cm/dyne) laterally and 22 
vertically. It would seem that this excellent 
measurement compensates for a higher-than- 
average distortion measurement, and possibly too 
for the fact that the vertical angle measures 21 
degrees, which is of course 6 degrees over the nomi¬ 
nal 15. Be that as it may, the ADC 220X “listens” 
like a pickup with very little distortion. 

The 220X is designed for tracking at stylus 
forces of 1 to 2.5 grams in any type of tone arm, 
including those found on average-grade changers. 
Tested in the SME arm, adjusted for antiskating 
and so on, the lab found that it needed 1.1 grams 
to track the most demanding test passages on CBS 
STR 120 and the glide tones on STR 100. 
Measured output voltage was 5.3 millivolts left 
channel, 4.8 millivolts right channel. A 1-kHz 
square-wave test showed a slight spike and some 
ringing which became damped before the cycle 
ended. If these characteristics seem about “nor¬ 
mal” for a low-priced cartridge, certainly the 


plotted frequency response and channel separation 
(in addition to the compliance mentioned before) 
are better than expected. As the accompanying 
graph shows, response is extremely linear and 
smooth from 30 Hz to 10 kHz, with a slight rise 
at the very low end (which, of course, reflects arm 
resonance as it does for any cartridge), and a more 
obvious peak near 20 kHz. This peak, often found 
in magnetic-pickups, is “designed out” of the range 
more thoroughly only in the costliest of models; the 
fact that it doesn’t appear more within the audible 
range in a unit priced at $21 is noteworthy. The 
stereo separation, which runs at about 30 dB 
across the midrange and never reaches less than 
20 dB across the entire audio band, is distinctly 
characteristic of the costliest pickups. 

We’d say that the ADC 220X would be an 
excellent choice for upgrading an older stereo sys¬ 
tem, especially one that uses an older model 
changer. At the same time, this pickup can be 
installed by the budget-minded with no apologies 
in a late-model automatic or manual player. 
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All New Zealand inquiries to our Agents: 

His Master’s Voice (N.Z.) Limited 
162-172 Wakefield St., Wellington, N.Z. 


RETAIL PRICE IN AUSTRALIA $21 
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the mo are combined, all with the greatest 
imaginable ingenuity. The excellent stereo 
recording provides extra pleasure in 
making easy to grasp the many antiphonal 
effects. And its performance here is 
beyond praise. This, in itself, should make 
the disc a worthwhile investment at its 
budget price. 

The late Constant Lambert made brave 
efforts to popularise the music of William 
Boyce, whose First and Fourth 
Symphonies are played in the recital. 
Lambert was unsuccessful and Boyce 
today receives only an occasional 
performance by chamber groups. The 
edition used here is the one Lambert 
himself had published by the Oxford 
University Press. At this period - the 
middle 1930s - not very much was known 
about the sonorities of Boyce’s period and 
Lambert’s arrangement sounds too 
precious for contemporary ears. I find it 
surprising that this editor was used; Max 
Goberman, renowned for his splendid 
Haydn recordings during the last decade, 
brought out a much more effective, 
fuller-blooded version. However, so far as I 
can trace, the Goberman versions were 
never recorded, at any rate by him, though 
they may be available in America. 
However if you’re prepared to accept 
Lambert’s rather prissy arrangements the 
performances of both symphonies should 
please you. 

Purcell is represented by his famous 
Chaconne from the Faery Queen, a superb 
piece, beautifully played here. Avison 
(Charles) makes an interesting 
contribution with a Concerto No 13 in D 
Major for Strings. Avison was a pupil of 
Geminiani and was for many years 
organist at Newcastle-upon-Tyne, England. 
He was a curious fellow about whom not 
very much is known and his music keeps 
one always on the alert to listen for a 
highly original twist in an otherwise 
conventional movement. Thomas Arne’s 
Overture No 4 in F Major imitates the 
French style of this type of composition. 
It in three movements. The last, a delicate 
minuet of outstanding grace, appealed to 
me most. 

The recital is brought to a close by 
some incidental music to Shakespeare’s 
‘'The Tempest” by Matthew Locke, three 
of the 11 pieces in the suite are recorded 
here and all three show considerable 
originality. I wouldn’t place any of the 
three very high in the scale of musical 
values but each 'has its own particular 
interest. By the way, if you can borrow a 
score you will be surprised to find Locke’s 
directions - “louder by degrees” and so 
on - uncannily like those used by our 
own Percy Grainger some 200 years later. 
The sound is excellent. 

* ¥ * 

BELLINI - Norma. Joan Sutherland; 

Marilyn Horne; John Alexander; 

Richard Cross with the London 

Symphony Orchestra and Chorus 

conducted by Richard Bonynge. 

Decca Stereo SET 424/6. 

Any recording of Norma must of 
necessity call up memories of Callas 
performances, recorded and live. I was 
lucky enough to catch a performance by 
Callas at the Paris Opera in 1965 - the 
year this set was first issued - albeit a 
Callas, the management announced before 
the performance, who was singing against 
doctor’s orders with a bad cold. Despite 
this handicap, Callas gave an exciting 
account of the title role. She wrenched the 


last ounce of drama from * the forceful 
passages, yet was beautifully. lyrical in 
such pages .as the duet in thirds with 
Adalgisa, enchantingly sung on this oc¬ 
casion by Simionetta. By the way the issue 
under review was originally put out under 
the RCA label. This time it is issued by 
Decca. Newly transferred from the original 
tapes the recording now has splendid 
presence and excellent tonal quality. 

Since I was in Europe at the time the 
RCA version was issued here, I have never 
owned the set nor have I ever heard it. But 
listening to it under its new sponsor I was 
struck by the resemblance between the 
Callas performance I heard in Paris and 
Sutherland’s reading of the part in this 
recording. I don’t think I am being unfair 
to remark that Sutherland seems to have 
modelled her interpretation on that of 
Callas! Of course the resemblance may 
well be accidental and I don’t wish to 
imply any plagiarism on Sutherland’s part. 
But while Sutherland offers a very fine 
Norma indeed, I do feel that she might 
have done even better had she kept closer 
to her own inimitable style. Sutherland 
just doesn’t have the dynamic drive of her 
rival. Her voice is too uniform, though 
undoubtedly of consistently beautiful 
quality. Her technique is smoother than 
Callas’, but without the necessary 
variation in the more forceful passages, 
doesn’t carry quite the same dramatic 
message. Against this must be registered 
gratitude that, with Sutherland, one is 
never disturbed by the occasional Callas 
harshness on top notes. Another of the 
now well known weaknesses of Sutherland 
is her slovenly diction. The words seem to 
mean little to her, whatever their dramatic 
import. But where Sutherland scores is in 
the more vocally difficult passages where 
her inimitable technique suspends all 
critical faculties. One can listen enraptured 
to the sheer beauty of the sound she 
produces. To sum up, if Sutherland’s 
dramatic realisation of the role lacks bite, 
one has ample compensation elsewhere. 

Marilyn Horne as Adalgisa makes a 
slightly tentative start, though it must be 
admitted that this is permissible when it is 
remembered that she is portraying a timid 
priestess caught up in a profane love affair 
with a Roman proconsul. But this behind 
her, her singing is always a delight and her 
projection of the role at once authoritative 
and subtle. I am not keen on Richard 
Cross’ Oroveso who also lacks dramatic 
punch. And John Alexander’s Pollione 
while musically pleasant, never suggests 
the commanding presence of a Roman 
official. 

The orchestra under Richard Bonynge 
offers much lovely detail and his handling 
of the ensembles is beyond praise. But he, 
too, seems to let up occasionally when a 
forward surge would have been welcome. 
However, these shortcomings are rare 
enough for the rest of his handling of the 
score to be memorable. The chorus, 
especially in the “War” ensemble is in 
great form. And, since there is little 
agreement among authorities on what 
might be taken to be an authentic version 
of Bellini’s score, I leave that contentious 
subject without further comment except 
to remark that Bonynge makes no gauche 
alterations to the music and whatever 
version he is using sounds all right to me. 
If you don’t already own what has come 
to be known as the second Callas version, 
this Sutherland recording should delight 
you. However I think that, if Sutherland 
could be prevailed upon to record the 
opera again it might nowadays be even 
better still. An Italian/English libretto 
comes with the boxed set. ■ 
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MICRO MR-211 TURNTABLE 

A 4-pole, hysteresis, 
synchrononpus, outer-rotor 
motor and feather-touch 
selector gives positive 33 1/3 
and 45 r.p.m. speeds. 

Static balance S-shaped tonearm, 
fully compensated, accepts all 
standard *aln mounting 
cartridges. Oil-damped 
arm lifter. Baseplate Is silver 
finished and mounted in 
wooden base with plastic 
cover. Encel Price $149.00. 
(Cartridge of your choice extra.) 

MICRO MU-111 TURNTABLE 

Built to the same high 
standards as the MR-211. 
Baseplate finished In matt black. 
Encel Price $72.50. 

{Cartridge and tinted acrylic 
lid extra.) 

MICRO QUALITY CARTRIDGES 

All these famous units 
have replaceable diamond stylll. 
Those coded "e" have 
elliptical stylus: all coded 
otherwise have conical stylus. 
Stylll are Interchangeable within 
the two ranges, without the 
use of tools. 

3100/e 

The top quality magnetic 
cartridge aproved for use In 
broadcasting stations throughout 
Australia in systems that 
meet the Australian Broadcasting 
Control Board standards. 

Encel Price $26.50. 

3100/5 

Similar to the 3100/e, but 
fitted with conical stylus. 

Encel Price $21.50. 

3100/7 

Fitted with .7 coelcal stylus. 
Encel Price $17.50, 

2100/e 

A ruggedly constructed 
cartridge giving high 
quality performance. 

Encel Price $21.SO. 

2100/5 

Similar performance and 
construction as 2100/e 
but with conical stylus. 

Encel Price SI 5.50. 

2100/7 

Fitted with .7 conical stylus. 
Encel Price $12.50. 

MICRO MA-77 11 TONEARM 

A high quality arm that 
offers all the refinements 
you could wish for. 

Encel Price $44.50. 

MICRO MDP-3 DUST BUG 

Cleans recordings automatically 
ahead of the stylus. Weighted 
base requires no fixing. 

Encel Price $4.50. 

MICRO MSB-1 
SHOCK ABSORBERS 
Eliminate turntable baseplate 
feedback (50-200H*). Suit 
all turntables. 

Encel Price (per set of 4) $12.50 


NOTE: All prices Include 
sales tax. Write for full 
information on these 
quality components. 
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This new speaker combines rugged bass 
diaphragm with a coaxially radiating high- 
frequency flare to give excellent wide-range 
performance. This basic unit has been ex¬ 
tensively tested in both high-fidelity and 
guitar applications and has now been 
matched with its own specially designed 
high-frequency flare resulting in an ex¬ 
tended range of 45 to 12000 Hz while 
maintaining a power rating of 20 watts (1 5 
watts for guitar applications). The Hi-Flux 
magnetic system and matched voice coil 
give this unit full rich bass and extended 
treble performance for hi-fi, stereo or guitar 
■ applications. 


a new 12"duo-tane speaker 
that handles up ta 20watts 
an extended range 


The four versions of this 12" speaker are two extended range types 53419/12UAX/15, 
53416/12UAX/8 with a frequency coverage of 45-12000 Hz and two general purpose 
speakers type 53348/12UA/1 5 and 53422/12UA/8. 

SPECIFICATION 


TYPE NUMBER 

53416/12 UAX/8 

53419/12UAX/15 

53348/12UA/15 

53422/12UA/8 

Maximum Power Handling 

20W (15W for Guitar) 

20W (15W for Guitar) 

20W (15W for Guitar) 

20W (15W for Guitar) 

Frequency Range 

45-12000 Hz 

45-12000 Hz 

45-6000 Hz 

45-6000 Hz 

Resonance 

50 Hz 

50 Hz 

50 Hz 

50 Hz 

Magnet Material 

Alnico V 

Alnico V 

Alnico V 

Alnico V 

Flux Density 

13,000 gauss 

13,000 gauss 

13,000 gauss 

13,000 gauss 

Total Flux 

100,000 lines 

100,000 lines 

1000,000 lines 

100,000 lines 

V.C. Diameter 

H" 

i r 

U" 

H" 

Impedance 

8 ohms 

15 ohms 

15 ohms 

8 ohms 

Mounting Hole Centres 

111" P.C.D. 

111" P-C.D. 

111" P.C.D. 

113" P.C.D. 

Maximum Depth 

43" 

4)" 

4’" 

4 3" 


Special enclosure designs for Hi-Fidelity and guitar applications are available on request. 



For further information please contact: 
47 YORK STREET SYDNEY 20233 


MANUFACTURERS SPECIAL PRODUCTS PTY LTD 

ADELAIDE BRISBANE HOBART LAUNCESTON MELBOURNE PERTH SYDNEY 

72 2366 31 0341 34 3836 2 1804 67 9161 28 6400 533 1277 8 29 7031 
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Devotional Recordings 


I’M HAPPY. Cathy Newland With 
Orchestra and Chorus Conducted By 
George Coward. Stereo Unison 
BRC-014s. (Available from AAVR, 
87a Mullens St, Balmain, NSW 2041.) 

Interest: Young local artist. 
Performance: Terrific. 

Quality: Outstanding. 

Stereo: Very effective. 

I have often had occasion to express 
disappointment at the result when artists 
and groups, having won acceptance on the 
platform at Gospel rallies, have moved 
into a recording studio. Under the changed 
listening conditions, imperfections become 
painfully obvious which previously passed 
almost unnoticed. 

In this album, featuring Cathy 
Newland, George Coward and Ray Myers 
as duo-vocalists, there is little room for 
such criticism. Amateur standards have 
been left well behind. The arrangements 
are excellent, the backing is excellent and 
Cathy Newland, a Sydney lass, displays a 
wealth of maturity, feeling and talent. As 
if that is not recommendation enough, 
several of the numbers (marked below 
with an asterisk) carry her name as 
composer. 

*God Is The Answer - *Have Faith In 
His Power - If I Live - Time - Nobody 
Knows The Trouble - *Jesus Is The Lord 
- Show A Little Kindness - *Alone - 
The Healer - *I’m Happy - *A Mighty 
God Is He - Less Of Me. 

With an eye to the youth market, most 
of the numbers are presented with a 
driving beat but not to the point where 
the older generation would be put off. 
And a word of commendation also to 
young Sydney recording engineer, 
Malcolm Abel, who has turned out a top 
quality disc. 

This one will stand direct comparison 
to any of the imported devotional 
recordings and is especially attractive at 
$3.98. Recommended. (W.N.W.) 

★ ★ ★ 

MEMORABLE MOMENTS. Lorin 
Whitney At The Organ. Stereo, 
Sacred LPS-74044. (From Sacred 
Productions Aust, 181 Clarence St, 
Sydney and other capitals.) 

Interest: Cinema style pipe organ. 
Performance: Conservative. 

Quality: Some distortion on side 1. 
Stereo: Normal. 

For 23 years Lorin Whitney was 
organist for the “Haven of Rest” program. 
In 1958 he joined the Billy Graham team 
as crusade organist, leaving the 
organisation in 1960 to manage his own 

imtiittiiiiiimimiiiiiiimiiimmiiiiiiiiimmiimiiiiiitiiiMtiiimiifmiimmiiiiitt 

'Reviews in this section are by 
Neville Williams, Harry Tyrer 
Gil Wahiquist, Philip Pik. 


recording studio. Occupying pride of place 
in the studio is a 4-manual Robert Morton 
cinema organ, complete with grand piano 
and all the other trappings of the breed. 

This is the instrument on which Lorin 
Whitney presents the present 41-minute 
program. He plays smoothly, slowly, with 
a minimum of dynamics, in a style which 
doubtless became second nature during his 
23 years with “Haven of Rest”. The 
numbers are no less characteristic of the 
program: The Saviour Is Waiting - Our 
Great Saviour - Is My Name Written 
There? - Ere You Left Your Room - O 
Thou In Whose Presence - True Hearted 
- I Hear Thy Welcome Voice - Calvary 
Covers It All - No One Understands Like 
Jesus - I Would Not Be Denied - He 
Wore A Crown Of Thorns - Let The 
Beauty Of Jesus - Tell Me The Old, Old 
Story - There Is A Name. 

If you like a combination of cinema 
organ, Gospel melodies and a mood of 
relaxation, you’ll surely enjoy Lorin 
Whitney’s presentation. But it’s not for 
those who expect from the cinema pipe 
organ a big, dramatic, dynamic range of 
sound. (W.N.W.) 

★ ★ ★ 

THE STARS OF FAITH Of Black Nativity 
In Europe. Swing Low Sweet 

Chariot. Stereo, MPS-15, 256-ST. 
(From Quality Records International 
Co, Box 937, GPO Adelaide 5001.) 

Interest: Negro Gospel - Soul-jazz. 
Performance: Unexcelled. 

Quality: Clean sound. 

Stereo: Used to advantage. 

The handsome double-fold jacket 
traces the history of the Stars Of Faith 


from 1962, and their successes throughout 
Europe and America as exponents of the 
Negro-soul-jazz idiom. The present record 
was made before an enthusiastic audience 
at Freiburg, Germany. 

The contents are summarised in the 
notes and I simply borrow from them: 
Side 1 opens with Sadie Keys doing “Keep 
On Living”. Her mother, Frances 
Steadman follows with a moving 
“Anyhow”. Kitty Parham then swings 
through her own composition, “I’ll Live 
For Jesus”. Willie De John submerges 
herself in “Swing Low”. Side 2 opens with 
Henrietta Waddy’s arrangement of “What 
A Happy Time”. Back to Willie De John 
singing “Creation”. Johnny Thompson 
(accompanist) follows her with his 
arrangement of Dylan’s song “Blowin’ In 
The Wind”. Frances Steadman comes back 
to sing “Poor Child Of Sorrow”. The 
record ends with Kitty Parham’s answer to 
the Beatles, “God Is Not Dead”. 

Right at the start, Henrietta Waddy 
introduces the program with the phrase: 
“We are going to have church for just a 
little while”. Throughout the recording 
she links each number to the one that 
precedes it and, if it was a musical 
occasion, it was also one with a planned 
Gospel message. 

However, while there is never any 
doubt as to the devotional theme, it is not 
a record that will appeal to the average 
buyer of devotional records. And it’s a far 
cry from the easy-on-the-ear spirituals 
sometimes served up for “white folks”. It 
moves from deep introspection to 
impassioned excitement, backed by the 
hot piano of John Thompson and the 
driving percussion of Romano Cavicchiolo. 

If you are a devotee of Gospel-jazz, the 
album is for you. But, if you are not, it 
will be little more than frantic noise. 
(W.N.W.) 

k k ★ 

UNITED WE STAND. The Brotherhood 
Of Man. Stereo, Deram (EMI) 
SMLA-1066. 

Interest: “Love thy neighbour” 
themes. 

Performance: Happy, talented. 
Quality: Very good. 

Stereo: Very good also. 

The jacket notes introduce 
“Brotherhood of Man” as a group 
comprising Sue and Sunny, Johnny 
Goodison, Roger Greenaway and Tony 
Burrows. Arrangements are by Cy Payne 


ACOS 


REPLACEMENT LONG LIFE CARTRIDGES 


Acos 90 Series — a family of pick-up cartridges 
covering all the main types needed today, each 
fitted with Diamond Stylus at no extra cost. y 

GP91-1 MONO CRYSTAL Stereo Compatible .. $6.95 
0P91-2 HIGH OUTPUT MONO CRYSTAL Stereo 

Compatible.$6.95 

GP92 MONO CERAMIC Stereo Compatible .. $7.55 m 

GP93 STEREO CRYSTAL.$8.55 

GP94-1 STEREO CERAMIC .$8.95 fitted with 

GP94-5 STEREO CERAMIC FOR TRANSISTOR DIAMOND 

AMPLIFIERS.$9.95 Stylus at no extra cost. 

TECHNICAL DATA SHEETS SENT FREE ON REQUEST 



Sole Australian Agents: 


AMPUON (A’SIA) PTY. LTD. 


29 Majors Bay Rd., Concord. 
Sydney. N.SW. Phone 731227 
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CORNET 

COR NET-SPECIAL-Re cords 


BETTER SOUND AT A BETTER PRICE! 

Top quality imported 
Discs at a price you 
can afford to pay! 
Low priced Series 
16000/17000 Full 
priced Series 
4000/15000 

Music for every Taste: 

Instrumental: 

Dance, Hammond Organ, Light 
Entertainment, M arches. 
Hawaiian, Accordian, Guitars, 
Brass, etc. 

Folk music: 

German, Austrian and Swiss, 
Yugoslav, Russian and Inter¬ 
national, Party-records and 
Singalong (German vocal). West¬ 
ern, Choirs, etc. 

Hits: 

German and International Hits. 
Also available on Musicassettes. 

OPP—Records from Germany: 

Best quality at a price every¬ 
body can afford to pay. Instru¬ 
mental and German vocal. 

Documentary Series: (US-Imports) 

Featuring music and speeches of 
the Third Reich and National 
Socialist Germany. 


Enquire at your local retailer 
for these records and cassettes. 
If not available in your area, 
write for information on nearest 
supplier. Send 40c in postage 
stamps for illustrated catalogue 
and future details of new re¬ 
leases. 


All enquiries welcome 

QUALITY RECORDS 
INTERNATIONAL CO 

GPO BOX 937, ADELAIDE 
SOUTH AUSTRALIA 5001 

Hear CORNET and OPP- 
Records on your local 
Radio Program or in 
TREFFPUHKT, Sundays, 
7.00 to 8,30 p.m. (Cen¬ 
tral Time) on SDN , Ade¬ 
laide. 




and production by Tony Hiller. 

“Brotherhood of Man” is not only the 
name of the group but, on the basis of the 
songs here, is also a statement of their 
ideal: “Love one another’'. No, they are 
not devotional songs but they should have 
a place in “coffee chapel” situations, 
where something in between Gospel and 
pop is often sought. The sound itself is 
modern group, with plenty of drive, 
plenty of level, plenty of talent and all the 
ingredients that attract the young and, as 
often as not, repel the old! 

The tracks: Love Is A Good 
Foundation - Say A Prayer - A Little Bit 
of Heaven - For The Rest Of Our Lives - 
Sing In The Sunshine - Where Are You 
Going To My Love? - For Old Times Sake 
- Living In The Land Of Love - Too 
Many Heartaches - Love One Another - 
United We Stand. 

Very well recorded, this is an album 
that should have a strong youth appeal. 
(W.N.W.) 

★ ★ ★ 

JOY IS LIKE THE RAIN. Original songs 
by Sister Miriam Therese Winter of 
the Medical Mission Sisters, 
Philadelphia, USA. Move stereo AV 
101. Released in Australia by Move 
Records, 156 Collins Street, 
Melbourne, 3000. 

Interest: Devotional folk songs. 
Performance: Entirely delightful, 

skilful singing. 

Quality: Some distortion. 

Stereo: Good. 


With four previous discs to her credit, 
for which she has written words and 
music, Sister Miriam Therese Winter has 
made quite a name for herself in the field 
of devotional folk singing. She shows a 
fine talent both as a composer and 
performer, and, although her lyrics are 
slightly whimsical in places, there is no 
doubting the sincerity and devotional 
qualities of her music. She has blended the 
devotional theme skilfully with the 
current folk singing style - in fact, change 
the words to a secular context and these 
tracks could be virtually indistuiguishable 
from numerous folk song discs. 

Sister Miriam is joined here by other 
members of her order, and very pleasingly 
they sing. In this connection, it should not 
be overlooked that members of most 
Catholic orders are trained in singing from 
their very first days as novices, and this 
type of singing represents for them a 
recreation, a far cry from the strictness of 
liturgical singing. The fine harmony and 
counterpoint singing will certainly not be 
lost on those who can appreciate the finer 
points of singing. Track titles are: Joy is 
Like the Rain - Zaccheus - Speak to Me, 
Wind - Come Down Lord - Spirit of God 
- It’s a Long Road to Freedom - Howl, 
My Soul - Pilgrim Song - How I Have 
Longed - Ten Lepers - God Give His 
People Strength - The Wedding Banquet. 
Technically, the disc is a little below 
standard, with slight distortion in some 
tracks, but this will probably only show 
on high quality equipment. (H.A.T.) 


'iimiimiiiimimiiiimiiiiiiiMiiiimiiiiiiiiiiiiimiimiimiiiiiiiiimtmmiiimiimiiiiiiiiiiiimimiii 


Instrumental , Vocal and Humour 


AUSTRALIAN YOUTH ORCHESTRA, 
conducted by John Hopkins. His 
Master’s Voice (EMI) stereo SOELP 
9721. 

Interest: Classical miniatures. 
Performance: Capable. 

Quality: Good standard. 

Stereo: Normal. 

The Australian Youth Orchestra show 
themselves to be very competent 
musicians in this program of smaller 
classical items. If anybody should be 
disposed to surprise at this statement, I 
would remind them that these are all 
young professionals, ready to take their 
places in Australia’s symphony orchestras, 
after years of training. I will not say that 
their playing is comparable to that of the 
great American and European orchestras, 
but they can be listened to with pleasure, 
and every now and again, one is struck by 
the finesse of a phrase here, or the 
discipline of an ensemble there. The 
program is fairly straightforward fare for 
most of the time, but begins with Peter 
Sculthorpe’s “Music for Japan”, written 
specially for the orchestra’s performances 
at Expo 70. I am afraid Mr Sculthorpe’s 
style of music (which he himself calls 
“sound impressions”) does nothing for 
me, and what little pleasure I did obtain 
from this performance was derived 
entirely from the skill of the young 
performers in their handling of this 
difficult material. 

The remaining items are: County Derry 
Air (Grainger) - Mock Morris (Grainger) 
- Berceuse (Jarnefelt) -. Praeludium 
(Jarnefelt) - Young Person’s Guide to the 
Orchestra (Britten) - Fantasia on 
Greensleeves (Vaughan Williams). Britten’s 
orchestral “travelogue” is without 
narration, which I personally prefer. The 


two charming orchestral miniatures by 
Jarnefelt are particularly welcome, as they 
are seldom recorded nowadays, although 
they were popular in the 78rpm era. 
(H.A.T.) 

★ ★ ★ 

FINLANDIA. The Philadelphia Orchestra, 
conducted by Eugene Ormandy. CBS 
(Australian Record Company) stereo 
SBR 235-384. 

Interest: Scandinavian light music. 
Performance: Beautifully played. 
Quality: Modern multi-chailnel 

technique. 

Stereo: Well defined. 

Some of the best-known light music 
ever to come out of Scandinavia is 
presented in this performance. I would not 
like to hazard a guess as to the number of 
times I have heard them but, 
unfortunately, over-familiarity has rather 
dulled the keen edge of enjoyment I 
formerly experienced from all these 
pieces. How I envy those who have not yet 
had their appetites satiated in this way, as 
they will obtain many hours of pleasure 
when they play this disc. The music 
comprises: Swedish Rhapsody (Alfven) - 
Karelia Suite (Sibelius) - Norwegian 
Dance No 2 (Grieg) - Homage March 
from “Sigurd Josalfar” (Grieg) - 
Norwegian Rustic March (Grieg) - 
Finlandia (Sibelius). 

The playing of the great Philadelphia 
Orchestra is beyond reproach, and the 
sound is clean and bright. CBS have joined 
the companies which give a description of 
the recording technique used, and have 
gone one better by providing a sketch 
showing the disposition of the orchestra. 
Observant listeners will note that the 
triangle, shown as left of centre in the 
sketch, keeps popping up in the right 
channel. (H.A.T.) 
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OPERA’S GREATEST BALLETS. The 
New York Philharmonic, conducted 
by Leonard Bernstein. CBS stereo 
SBR 235381. 

Interest: Popular classics. 
Performance: Brilliant. 

Quality: Excellent recording. 

Stereo: Effective. 

There are countless recordings 
featuring the very familiar items presented 
in this selection, comprising: Bacchanale 
from “Samson and Delilah” (Saint-Saens) 
— Dance of the Hours (Ponchielli) - Ballet 
Music from “Aida” (Verdi) - March of 
the Smugglers and Gypsy Music from 
“Carmen” (Bizet) - Ballet Music from 
“Faust” (Gounod). As I said, very 
familiar, but seldom are they played as 
brilliantly, or recorded so well, as they are 
here. The New York Philharmonic is a 
superb orchestra, and although I have not 
always been in accord with Bernstein’s 
treatment of some light classics, I can 
certainly go along with him completely 
here. There is no trace of the 
heavy-handedness I have had occasion to 
comment on in some of his releases; where 
delicacy is required, it is afforded in full 
measure, while at the other extreme the 
swirling brilliance of the gypsy dance from 
“Carmen” will set your pulse racing. The 
high quality sound will appeal to high 
fidelity enthusiasts. (H.A.T.) 

★ ★ ★ 

SUZANNE CHERIE, or The Triangular 
Caroussel. Orchestra conducted by 
Franz Allers. Cornet stereo 15035. 
Available from Quality Records 
International, Box 937H, GPO, 
Adelaide 5001. 

Interest: New German musical. 
Performance: Standard orchestral 
treatment. 

Quality: Good sound, minimal 
distortion. 

Stereo: Well spread. 

There is some very pleasing music 
presented here, and played in fine style by 
an unnamed orchestra under the baton of 
the internationally famous conductor 
Franz Allers. The trouble is, who knows 
it? The music presented comprises 12 
numbers from a new German musical, and 
as far as I know, none of the tunes has so 
far crossed any oceans. Perhaps it will in 
time, as it is good enough to warrant a 
wider fame. Maybe an English language 
version will be staged in America, then it 
will inevitably be followed by a film. 

Unfortunately, there is very little 
information on the sleeve as to what the 
story is all about - the 50 word synopsis, 
does not help much. There are no vocals - 
all numbers are presented in orchestral 
dress only. In case it means anything to 
you, the music was written by Heinz 
Gietz, who apparently is very well known 
in German light and popular music circles. 
(H.A.T.) 

★ ★ ★ 

BRITAIN’S CHOICE. The Orchestra of 
the Light Music Society, conducted 
by Sir Vivian Dunn. Columbia Studio 
2 Stereo (EMI) TW) 297. 

Interest: Lesser known light music. 
Performance: Nicely played. 

Quality: Very good. 

Stereo: Good spread. 

I gather from the sleeve note that this 
orchestra/conductor combination has 
embarked on a series designed to present 
the best (but neglected) British light 



BUDGET CARTRIDGES AT 
PRE-BUDGET PRICES! 

Almost the entire range of SHURE 
cartridges have remained at their 
pre-1970 Budget prices! 


Have you tried the new Shure M90 and M70 
Series which feature the latest "Snap-in" type 
mounting bracket? 



This new clip on easy-mount design cuts cartridge mounting 
time in half. First you mount the specially-designed retaining 
clip in the tone arm head — there's plenty of room for your 
fingers and screwdriver. Then you connect your leads and simply 
snap the cartridge into the retaining clip. Alignment is positive 
and precise. Stylus replacement is greatly simplified, too. 


CARTRIDGES 

WITH 

ELLIPTICAL STYLI 

R.R.P. * 

• V15 Type 

11 

for 

% - \'h 

grams tracking 

$ 

.... 90.00 

• M9IE-EP 


for 

% - l'/2 

grams tracking 

.... 45.00 

• M93E-EP 


for 

l'/2 - 3 

grams tracking 

.... 37.00 

• M7IEB-EP 


for 

l'/2 - 3 

grams tracking 

.... 28.00 

• M55E-EP 


for 

% - 2 

grams tracking 

. 27.50 

• 44E-EP 


for 

1% - 4 

grams tracking 

.... 24.00 

CARTRIDGES 

WITH 

SPHERICAL STYLI 


• VI5 Type 

11-7 

for 

% - l'/2 

grams tracking 

.... 90.00 

• M7I-6-EP 


for 

1 '/2 - 3 

grams tracking 

.... 19.50 

• M7IC-EP 


for 

3 - 5 

grams tracking 

... 18.00 

• M73G-EP 


for 

1 - -l'/ 2 

grams tracking 

.... 19.50 

• M44-5-EP 


for 

3 4 - i'/2 

grams tracking 

.... 19.50 

• M44-7-EP 


for 

l'/ 2 - 3 

grams tracking 

.... 19.50 


* Recommended Retail 

Price 


NOTE: MODELS 

NOT LISTED 

HAVE 

BEEN DISCONTINUED. 


For further information contact your Dealer or any of the following: 

N.S.W.: Audio Engineers Pfy. Lfd. r 342 Kent Street, Sydney. 

Q'LAND: Ron Jones Pty. Ltd., 7-9 Merton Rd., Woolloongabba, Brisbane. 
Victoria: Audio Engineers (Vic.), 2A Hill Street, Thombury. 

W.A.: Athol M. Hill Pty. Ltd., 613-615 Wellington Street, Perth. 
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you don’t see 

PIONEER 


among the “one day specials 
the “packaged deals”, 
or marked “even less 
with trade-in”. 


C3500 . 

COMPACT STEREO 
SYSTEM 


Your PIONEER Dealer is in business to 
stay — and to do this, he must give you 
demonstrations, sound advice, after-sales 
assistance, warranty service if needed 
and so on. 

He just can’t afford to have you become 
anything but a completely satisfied 
customer. 

No chance here of artificially inflating 
prices just to offer a so-called discount. 


SX440 

SOLID STATE 
TUNER AMPLIFIER 


If you want to enjoy the purest, cleanest 
sound of perfectly reproduced recorded 
music, ask your Hi-Fi Dealer or Music 
House to demonstrate the PIONEER range 
— individual players, amplifiers, speaker 
enclosures, or complete stereo systems. 

Also for the home builder every component 
of a Hi-Fi system, each without equal in 
its price class. 

Ask for attractive brochures giving full 
specifications. 


see Pioneer! 
hear Pioneer! 
demand 
Pioneer! 


SA500 

SOLID STATE 
AMPLIFIER 


THE QUALITY NAME 


IN HI-FI MUSIC EQUIPMENT FROM GOOD DEALERS EVERYWHERE 
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music. This is actually the second in the 
senes, the first being the disc featuring 
music of Percy Grainger on side 1, and 
various items by British composers on the 
other, reviewed in the October, 1970 
issue. This disc (and presumably others 
still to come) has been subsidised by the 
publishers of the music involved. One 
would have hoped that a disc of such 
pleasant music as this would be a 
commercial proposition in its own right, 
but apparently this is not the case. 

Presented here are: March from 
“Colour Suite” (Gordon Langford) - A la 
Claire Fontaine (Robert Farnon) - Suite 
of English Folk Dances (Ernest 
Tomlinson) - March from “A Little 
Suite” (Trevor Duncan) - The 
Boulevardier (Frederic Curzon) - The 
Watermill (Robert Binge) — Tabarinage 
(Robert Docker) - Suite “The Ring of 
Kerry” (Peter Hope). Unfortunately, space 
will not allow a discussion of each item, 
but in general, they can be said to have all 
the desirable characteristics of good light 
music - skilful workmanship and fine 
tunes. An example, which will probably be 
known to many people (although it is 
doubtful if they could name either the 
piece or the composer) is the March by 
Trevor Duncan. This is in fact the theme 
music for the TV series Doctor Finlay’s 
Casebook. The fine playing of the 
orchestra marks it as an all professional 
body, and the recording is of excellent 
quality. (H.A.T.) 

★ ★ ★ 

NELSON RIDDLE. Music for Wives and 
Lovers. Sunset (Festival) Stereo 
SLS-96,133. 

Interest: Riddle sound for popular 
tunes. 

Performance: Fine. 

Quality: Undeniably good. 

Stereq: In keeping with modern 
techniques. 

“Seeking a new threshold in sound, 
Solid State is born”. And so the technical 
jargon runs on at length, emphasising that 
this record is just that much better than 
anything produced before by Sunset 
Records - a division of United Artist 
Records Inc. 

Well, the grooves are certainly clean, 
devoid of tape hiss and with only very 
little distortion - it must be admitted. On 
the musical side, Nelson Riddle performs 
well with a style that shows initiative in 
keeping up with changing tastes. For me 
it’s a bit disenchanting to hear 
“Somewhere My Love”, a very sensitive 
piece, jazzed up to an almost 
unrecognisable form. But no doubt this is 
in keeping with this kind of presentation. 


Twelve tracks in all are included on 
this disc, the remaining 11 being: Cabaret 

- Born Free - What Now My Love - 
Yesterday - The Shadow Of Your Smile 

- Winchester Cathedral - Wives And 
Lovers - A Man And A Woman - Spanish 
Eyes - Music To Watch Girls Go By - 
Strangers In The Night. (J.P.P.) 

★ ★ ★ 

BORSALINO. Original soundtrack music 
of the film, composed by Claude 
Bolling. Paramount (Festival) stereo 
SPML-933837. 

Interest: A bit limited. 

Performance: Good of its type. 
Quality: Good sound. 

Stereo: Normal. 

Record companies do not seem to be 
in any doubt that the bulk of sales of film 
soundtracks will be to those who have 
seen the film concerned, and they rarely 
bother to give any information about the 
story. Consequently one can only guess 
from any illustrations, or from any clues 
given by the music, what the score is 
trying to achieve. In this case, there does 
not seem to be any doubt that the period 
is around the 1920s, as the musical style is 
early jazz and honky tonk in most of the 
tracks. The photographs on the sleeve 
seem to indicate that the film is a “cops 
and robbers”, and the locale to be Paris. 
Not having seen the film, I found the lack 
of variety in the music tending to become 
monotonous - in any case, I do not find 
1920s style music particularly interesting. 
Once again, I must repeat that what 
interest there is will lie with those who 
found the film interesting. (H.A.T.) 

★ ★ ★ 

A MAN I LOVE. Original motion picture 
soundtrack music, composed by 
Francis Lai. United Artists (Festival) 
stereo SAUL-933852. 

Interest: Mainly for film-goers. 
Performance: Satisfactory. 

Quality: Excellent. 

Stereo: Good spread. 

The “big” tune in this soundtrack is 
the currently popular “Concerto for a 
Love’s Ending” and if you did not know 
it at the start you will certainly be in no 
doubt at the finish of the disc - the 
number is played three times, twice 
arranged for harpsichord and orchestra, 
once for piano and orchestra. 

I have not seen the film, and although 
there is no sleeve note, what limited 
information is given indicates that the film 
concerns two young French people who 
meet and fall in love in America. Most of 


Charlie Brown . 

A BOY NAMED CHARLIE BROWN. 

Selections from the soundtrack. 

Music and lyrics by Rod McKuen. 

Stereo, CBS SBP-233818. 

Interest: Cartoon comes to life. 

Performance: Convincing. 

Quality: Very clean. 

Stereo: Very well used. 

Two or three years ago, in London, I 
went to see “Charlie Brown” on stage with 
a friend whose daily reading did not 
include the world’s most famous cartoon 
character. During the first half of the 
program, he was puzzled, then bored, then 
puzzled because everyone else seemed to 
be enjoying the show so much. Around 
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half-time he caught on! 

In much the same way, your 
enjoyment or otherwise of this album will 
depend on your education in the Charlie 
Brown brand of philosophy, preferably 
through the strips but possibly by way of 
television. 

If you are a Charlie Brown fan, you’re 
pretty sure to enjoy this album - and 
you’re pretty sure to inflict it on your 
friends! Even without having seen the 
picture, the characters are vital and 
credible, such is the narration and 
dialogue. The situations are typical but are 
saved from being repetitious by a fairly 
long sequence of Charlie Brown and the 
spelling competion. A good one - for 
Charlie Brown fans. (W.N.W.) 

iiiiiiiiiiiMiiiMiiiiiimiiiiiiiiiimitiiiimmiiiiimimiiiiimiiimfimim niiimiiin 


DANISH HI-FI 
reports 

| DYNAOO 
| DYNAOO 
I DYNAO0 


A name to know if you plan to im¬ 
prove your Hi-Fi stock. Dynaco 
have a reputation because they 
have a product - the best ampli¬ 
fier for a man who knows the true 
meaning of fidelity in sound and 
reproduction. Dynaco is highest 
not in power, not in price, not in 
knobs but in technical perfection 
and sheer value for dollar. Sev¬ 
eral models from 120 watts RMS 
to 35 RMS, valve or solid state, 
separate pre - amplifier or inte¬ 
grated. Kit or factory assembled. 



DYNACO LATEST THE SCA80 
INTEGRATED AMPLIFIER 

For example Dynaco Stereo 80 has 
less than-0.1 percent IM distort¬ 
ion at rated power and this dist - 
ortion decreases with reduc ed 
power. Full rated power from 20- 
20,000 HZ. Hum and noise bet¬ 
ter than 90 DB below rated output 
List price of kit $558.00. Ask 
for a demonstration at Danish Hi 
Fi Pty. Ltd. , 698 Burke Road 

Camberwell, also at Shop 9, Low¬ 
er Plaza, Southern Cross Hotel 
Brisbane Agencies, 78 Wickham 
Street, Valley,Qld. Leslie Leon¬ 
ard & Co, London Court, Perth 
W.A., or your Hi-Fi dealer. 


DVIMAOO 


DANISH HI-FI 
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ASK FOR A CATALOGUE OR DEMONSTRATION BY YOUR NEAREST DEALER 


FRED A. FALK (SALES) PTY. LTD. 

28 KING STREET, ROCKDALE, N.S.W. — PHONE 599-3722 (2 lines) 



Distributors: 

N.S.W.—All leading Electrical Houses. / 

VIC.—Radio Parts & Electrical Houses. 

QLD.—Ron Jones P/L., 57 Castlemaine St., Milton. 

S.A.—Truscott Electronics & all leading Electrical Houses. 


W.A.—Athol M. Hill Pty. Ltd., 613 Wellington St., Perth. 
TAS.—K. W. McCulloch, 57 George St., Launceston. 

N.T.—N. T. Musical & Electrical Wholesale, 54 Cavangah 
St., Darwin. 
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Beatles Music 
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THE BEATLES ALBUM. The Percy Faith 
Strings. CBS, Stereo SBP 23387. 


Interest: Beatles' compositions, what 
else? 

Performance: Superb. 

Quality: Good. 

Stereo: Normal. 


Superb is the most apt word to 
describe the performance of the Percy 
Faith Strings in this album. The songs are 
some of the best from the Beatles’ 
repertoire, and they are expertly arranged 
by Faith. The melodies are swept along on 
the bows of the strings, but flugelhom, 
trombone, alto sax and flute all play their 
parts in expressing the themes of these 
beautiful numbers: Let It Be - Here, 
There and Everywhere - Norwegian Wood 

- Michelle - The Ballad of John and 
Yoko - Something - Eleanor Rigby - 
Because - Lucy in the Sky with Diamonds 

— Yesterday — The Fool on the Hill. If 
you like the music of the Beatles 
expressed at its best, you need look no 
further than this one. (J.P.P.) 
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the music is presumably to accompany the 
different locales - a cinema showing a 
western film; an “underground” bar; a 
circus in Las Vegas; a night club. The 
music is expressive enough, but the song 
for the bar room scene will probably 
offend some people. It appears to be a 
parody of a well-known hymn, “Just a 
Closer Walk With Thee”, sung in a flat 
cynical fashion by a sleazy entertainer. 
The sound quality and stereo spread are 
both fine. (H.A.T.) 

★ ★ ★ 

KAISER BILL’S BEAT PARADE. The 
Uwe Borns Singers, Fritz Berlipp and 
his Krauts. Stereo, CS Cornet Special 
16020. (From Quality Records 
International Co, Box 937 GPO, 
Adelaide 5001.) 

Interest: Continental Cafe. 
Performance: Happy but routine. 
Quality: Good. 

Stereo: Normal. 

“Beat Parade” is the name of this 
album and also an apt description. It starts 
with “Place Concert At Vienna” (medium 
beat), followed by “York’s Marching 
Beat” (fast beat), then “Bavarian Batman” 
(slow rock). There are numbers in shuffle 
beat, Latin beat, beat slop, as well as 
medium and slow. 

To produce this sound, Kaiser Bill uses 
a small orchestra, with percussion of 
course, and a small chorus which simply 
harmonises wordlessly right through the 
disc. The sound is happy enough and 
appropriate for background listening. 
More than that I wouldn’t like to say. 
(W.N.W.) 

★ ★ ★ 

THE HAWAIIANS. Original motion 
picture score, composed and 
conducted by Henry Mancini. United 
Artists (Festival) stereo 
SUAL-933917. 

Interest: Mancini again. 

Performance: Competent. 

Quality: Very good. 

Stereo: Good spread. 

It used to be said that Edgar Wallace 
could not possibly have written all his 
novels himself, and that he probably had a 
team of ghost writers working for him. 
Sometimes, I have the same idea about 


Henry Mancini. Is it possible for one man 
to turn out so many film scores a year 
single-handed? Whether or not, this one 
has his name on it, and is played in his 
usually highly competent style by the 
Mancini orchestra. 

Most of the items have a distinctly 
Oriental flavour, and this is enhanced by 
the use of Japanese and Chinese 
instruments (Japanese koto, bass koto and 
Japanese oboe; Chinese flute, zither and 
ocarina, and others) some played by 
Oriental musicians, others by interested 
westerners, backed by the Mancini 
orchestra. At first hearing, it is interesting 

- tuneful and exotic - and I do not doubt 
that some of the numbers will achieve a 
measure of popularity. Some may even 
achieve evergreen status - they seem to 
have the right qualifications. I imagine the 
majority of sales will be to those who have 
seen the film. (H.A.T.) 

★ ★ ★ 

SMART LATIN. The New Sound Of 
Harold Smart At The Thomas Organ. 
Stereo, AR Ad-Rhythm, Fanfare 
Thomas Organ Series (Festival) 
SFL-933,819. 

Interest: Latin organ, percussion. 
Performance: Plenty of skill, 

imagination. 

Quality: Normal. 

Stereo: Fully exploited. 

On this occasion, Harold Smart at the 
Thomas Electra organ is only one of a 
team of five. The others are Don Lawson, 
percussion; Alf Brigden and John 
Gummer, Latin percussion; Eddie Tripp, 
bass guitar. 

With such a line-up it is not' surprising 
that the percussion features strongly and 
first class percussion it is, generating 
complex Latin rhythms. Not that Harold 
Smart is overshadowed; the Thomas 
Electra is right there with every beat and 
Thomas enthusiasts can have a ball 
nominating the various voices and effects. 

The tracks: Tea For Two - Besame 
Mucho - Jungle Fantasy - Caribbean 
Romance - Soul Safari - Quando Quando 

- Ob-La-Di Ob-La-Di - More - Lemon 
Grove - Wedding Samba - Bossa San 
Pedro - El Cumbanchero. 

Tailor-made for those who enjoy 
strong, lively rhythm. (W.N.W.) 

★ ★ ★ 

INCREDIBLE ORGAN. Koichi Oki. 
Stereo, W&G, B.S.5500. 

Interest: Koichi and his Yamaha. 
Performance: Very skilful. 

Quality: Clean. 

Stereo: Most apparent. 

Shortly after his arrival in Australia, 
Koichi Oki appeared on ABC television 
with the Yamaha Electone EX42. The 
appearance was too brief to form solid 
opinions but it was evident that the EX42 
was a most unusual instrument, both in 
appearance and in the range of sound 
which it can produce. The latter im¬ 
pression is confirmed in this album, 
recorded in the Melbourne studios of 
W&G. It is no less apparent that Koichi 
Oki is an extremely skilful musician who, 
but for the picture on the cover, might be 
judged to have more hands and feet 
available than he really has. 

You should be warned, however, that 
you won’t be buying an organ record in 
the normal sense of the term. Some of the 
sounds are organ-like, to be sure, but 
others range from an imitation of 
orchestral instruments, to more than a 
touch of Moog; from weird “musical” 
sounds to noises from the fowlyard. 

The track titles: Goin’ Out Of My 


NOW ENCEL OFFERS 
BETTER SOUND FOR 
LESS COST WITH 
NEW 'SEAS’ SPEAKERS 


Australian enthusiasts have 
snapped up earlier shipments 
of famous "SEAS” speakers 
so fast that Encel is now 
extending the range. Many 
more types will soon be 
available. "SEAS" offer sound 
quality that no other 
speakers at a similar low 
price can match! 

JUST ARRIVED 
"SEAS;; Model 21TV-GD 

An 8^" dual cone unit 
Wide frequency range from 
40-18000 Hz 8 ohm 
impedance, 16 watts power 
handling. 

•Encel Price $10.50. 

"SEAS" Model 25TV-ED 

A 10" dual cone unit with 
frequency range from 
25-15 000 Hz. 8 ohm 
impedance, 20 watts power 
handling. Encel Price $12,50. 

"SEAS" Model 30TV-Coox 

A 12" co-axial, wide range 
(30-20,000 Hz) speaker. 

8 ohrh impedance, 24 watts 
power handling 

Encel Price $34.80 

OTHER WANTED "SEAS" 
SPEAKERS. Model 21TV-EW 

An 8^" "woofer" of 
exceptional response 
Frequency range 35-2000Hz 
Impedance 8 or 15 ohms, 

30 watts power handling. 

Encel Price $24.80. 

MODEL 25TV-EW 
A 10" "woofer" with 
frequency range 30-1500Hz. 
Impedance 8 ohms. 30 watts 
power handling. 

Encel Price $29.80 
MODEL 87H 
(Dome Tweeter) High 
Loading, low distortion 
speaker with frequency 
range 1,500-20,000Hz. 
Impedance 4 to 8 ohms 
35 watts power handling, 
with crossover network 
Encel Price $19.80. 

Note: All prices quoted 
include Sales Tax. 



MELBOURNE: 431 BRIDGE ROAD. 
RICHMOND. VICTORIA, 3121. 

TEL. 42 3762. 

SYDNEY: GROUND FLOOR. 

2SM BUILDING. 257 CLARENCE ST, 
SYDNEY. N.S.W.. 2000. 

TEL.. 29 4563 29 4564. 

• Australia's Greatest Hi-Fi Centres. 

• Trade-ins accepted. • Terms available 

• Mail Orders throughout Australia. 
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General 
Accessories 
Look After 
The Customer. 


For many years now General Accessories have 
built a large reputation for the prompt and 
courteous service they offer to their customers 
throughout Australia. 

To aid the customer more, products are being 
eagerly displayed throughout the store. A spec¬ 
ial Hi Fi Studio has been built to cater for the 
most ardent of hi fi specialists. Domestic 
products and sporting gear are also displayed. 

So, why don't you make an effort now to inspect 
the new approach by General Accessories and 
appreciate how they look after their customers. 






AVAILABLE AT FOLLOWING BRANCHES: 


46 Milligan Street, Perth. 

116 Clarence Street, Sydney. 
81-97 Flinders Street, Adelaide. 
50-54 Lt. Edward Street, Brisbane. 


443 Concord Rd., Rhodes, N.S.W. 

153 Sturt Street, South Melbourne. 

Cnr. Ingham Rd. & Echlin St., Townsville. 
Homecrafts, Tas P/Ltd. 199 Collins St., Hobart. 
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Head - Tico Tico - Girl From Ipanema - 
Can’t Take My Eyes Off You - Obla Di 
Obla Da - Scarborough Fair - Raindrops 
Keep Falling - Black Orpheus Love 
Theme - Love Is Blue - Women On My 
Mind — By The Time I Get To Phoenix — 
Aquarius. 

A novel performance indeed and one 
that makes most popular organ per¬ 
formances sound quite square by com¬ 
parison. If you want a representative 
sample, listen to the last track “Aquarius”. 
(W.N.W.) 


Sure to please 

SIMON AND GARFUNKEL. CBS/Music 
for Pleasure Gold Edge series, stereo, 
GOLD 0003. 

Interest: Modern folk song. 
Performance: Sure to please. 

Quality: Modern sound. 

Stereo: Normal. 

The popularity of the folk singing pair 
Paul Simon and Art Garfunkel ensures the 
commercial success of this disc in advance. 
This combination has been big business for 
years, and this is the first time any of their 
tracks has been released on anything other 
than a premium price label. At the special 
Music for Pleasure price of $3.98 it will 
sell by the hundred thousand. There are 
10 tracks on the disc, including the 
extremely popular “Scarborough 

Fair/Canticle” and “The Times They Are 
A’Changing”. The others are: Sparrow - I 
Am a Rock - April Come She Will - 
Cecilia - America - Feelin’ Groovy - The 
Bright Green Pleasure Machine - 
Homeward Bound. Perhaps not 
everybody’s idea of the duo’s greatest 
tracks, but certainly a good varied 
assortment, representing various aspects of 
the art of Simon and Garfunkel as 
vocalists and guitarists. 

All tracks are from the CBS catalogue, 
and the sound is of good modern quality. 
However, the refusal of the pair to resort 
to anything so artificial as echo chamber 
reverberation does tend to emphasise the 
thin quality of their voices. (H.A.T.) 
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DARLING LILI. Julie Andrews, with 
orchestra conducted by Henry 
Mancini. RCA Victor stereo LSP 
4358. 

Interest: Film sound track excerpts. 
Performance: Good of its type. 
Quality: Clean sound. 

Stereo: Normal. 

The film from which these excerpts are 
taken has not been released in Australia at 
the time of writing, but it appears to be 
concerned with a World War 1 aviator and 
his romance with “Lili” who is apparently 
an entertainer. Although the sleeve notes 
resolutely disguise the fact, these tracks 
are obviously excerpts from the sound 
track. With two such top liners as Julie 
Andrews and Henry Mancini, there is 
automatic interest from the start. Mancini, 
in conjunction with Johnny Mercer, has 
written a most attractive score, with music 
hall type numbers of the period, some 
items in early jazz style, and a 
considerable amount of music of the 
“Oomp Phaa” type, to emphasise the 
military nature of the film. 

I believe some of the numbers may be 
genuine music of the World War 1 period, 
but it is impossible to say which without 
First-hand knowledge. Although, as usual, 
the maximum appeal will lie with those 
who have seen the film, the virtues of this 
disc will probably ensure for it a wider 
acceptance than is usual for sound track 


excerpts. The main numbers appear to be 
Whistling in the Dark - The Girl in No 
Man’s Land — I’ll Give You Three Guesses 
- Smile Away Each Rainv Day - Darling 
Lili. There is a charming number entitled 
“Les Petits Oiseaux” (The Little Birds) in 
which a children’s choir is featured. 
Technically, the disc is of good modern 
standard, but with a tendency to sound a 
little overbright. (H.A.T.) 

★ ★ ★ 

GOLDEN SAX. The Royal Grand 
Orchestra. Stereo, Columbia Series 
250, SOEX-9621. 

Interest: Japanese saxman! 
Performance: As you like it. 

Quality: Very clean. 

Stereo: Normal. 

Released here by EMI-Columbia, this is 
one of a number of albums produced by 
Japanese artists for Toshiba Musical 
Industries. It carries the endorsement 
“Channel 20 Sound” and is, in fact, an 
excellent example of present-day record¬ 
ing techniques. 

Whether you like the album, however, 
will be very much a matter of taste. The 
title “Golden Sax” is likely to suggest a 
smoothly melodic solo sax fronting a lush 
tapestry of orchestral sound. For much of 
the time, however, the unnamed sax 
soloist is inclining to the role of a jazz 
trumpeter. If you like it, Fine! If you 
don’t, you’ll feel cheated. The numbers: 

Harlem Nocturne - Red Sails In The 
Sunset - Broken Promises — Tenderly - 
South Of The Border — Girl From 
Ipanema - Londonderry Air - Summer¬ 
time - Sail Along Silv’ry Moon - Misty - 
Flamingo - Smoke Gets In Your Eyes. 

Play safe. Listen to a track or two. 
(W.N.W.) 


★ ★ ★ 

BLACK GOLD. Nina Simone. RCA Victor 
stereo LSP-4248. 

Interest: Negro folk singer. 
Performance: Impressive - a major 
talent. 

Quality: Good for live performance. 
Stereo: Clearly defines, but poor 
balance. 

Nina Simone may be a brilliant 
performer and composer in the 
folk/rock/blues field but, above all, she is 
a polemicist, and l personally Find her 
continual plugging of the “black” theme 
slightly tiresome. Another slightly 
annoying feature of this disc is the 
audience applause - this being a recording 
of part of a live performance in New 
York’s Philharmonic Hall. Artists 
nowadays have a habit of going into a song 
without a previous announcement, 
consequently the audience applause starts 
as soon as they recognise the tune - after 
two or three bars. Against this may be set 
the better insight one gains of a 
performers’ personality in a live 
performance, and here one cannot help 
but be impressed. 

The very first word the artist sings here 
is “black” - in the traditional folk song 
“Black is the Colour of My True Love’s 
Hair”. She then launches in an up-tempo 
version of the same tune to which she has 
provided her own lyrics, the general idea 
being that “black is beautiful”. Her 
treatment of two songs from “Hair” 
follows, then side 1 ends with a folk song 
in calypso style - “Westwind”. The larger 
part of side 2 (over 10 minutes is taken up 
by the song “To Be Young, Gifted and 
Black” which is her personal tribute to the 
late coloured playwright Lorrainne 
Hansberry, who apparently was a close 
friend. Also on this side are “Who Knows 



THE LITTLE 
PERFECTIONIST 
ONLY $120. 


Not all records are created equal. And 
now Audio Dynamics has done some¬ 
thing about it. We’ve hand-crafted the 
world's only 3 stylus cartridge. It allows 
you to custom match the cartridge to 
each record in your collection, simply by 
selecting the optimum stylus assembly. 

The ADC 25 represents the “state of 
the art”—the ultimate refinement of 
Audio Dynamics’ induced magnet 
principle. 

With all this, the ADC 25 naturally 
costs a little more than most other 
cartridges, but for audiophiles $120.00 
is a small price to pay for perfection. 

If money is an object, buy the ADC 26. 
It is the same cartridge, but with one 
elliptical stylus. You can always add one 
or both of the other 2 styli later. 




SPECIFICATIONS 
ADC 25 STEREO PICKUP SYSTEM with 
GRAIN ORIENTED DIAMOND STYLUS* 
Type . . . Induced magnet 
Sensitivity ... 4 mv at 5.5 cms/sec. 
recorded velocity 

Tracking force range ... Vz gram to 
1 Va grams 

Frequency response ... 10 Hz to 
24,000 Hz ± 2 db 

Channel separation . . . 30 db from 50 
Hz to 10 KC 

20 db from 12,000 Hz to 24,000 Hz 
Compliance ... 40 x 10- 4 cms/dyne 
Vertical tracking angle ... 15 degrees 
Recommended load impedance .. . 
47,000 nominal ohms 
Price . .. $120.00 suggested resale 
Replacement Styli .. -251, “252, 
-253 

*For substantially increased stylus life 
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AUDIO 

DYNAMICS 

CORPORATION 


All New Zealand Inquiries to our Agents: 

' His Master's Voice (N.Z.) Limited. 
162-172 Wakefield Street. Wellington. NZ. 


AUD 

AUD 


0 FOR 
OPHILES 


J. H. Reproducers Co. 

293 Huntingdole Road, 
Chadstone, Victoria. 3148 
Telephone 277 3066 
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WORLD’S BEST IMPROVED STEREO CARTRID6ES 

made by EMPIRE SCIENTIFIC CORPORATION, U.S.A. 

FOR PEOPLE WHO WANT TO HEAR THE WHOLE TRUTH AND AT ANY PRICE! 

Sole Agents for Australia —■ RECORDED MUSIC SALON, 11 Collins Street, Melbourne 


TECHNICAL SPECIFICATIONS EMPIRE LONG PLAYING CARTRIDGE * 


Model 

1000ZE/X 

999V E/X 

999TE/X 

999SE/X 

List Price 





Frequency 

Response 

4-40, 000 

6-36,000 

6-32, 000 

8-32,000 

Output 

Voltoge 

(mv, per channel) 

5.0 

6.0 

6.0 

8.0 

Chonnel 

Separation 

35 

35 

35 

35 

Compliance 
(x 10~ 6 cm/dyne) 

35 

35 

30 

30 

Tracking 

Force (gram) 

1/4 to 1 1/4 

1/2 to 1 1/2 

1/2 to 1 1/2 

1/2 to 1 1/2 

Stylus 

Tip Size (mil.) 

. 2 x .7 

. 2 x . 7 

. 2 x .7 

. 2 x .7 

Stylus 

Type 

hand polished 
micro elliptical 

hood polished 
micro elliptical 

hand polished 
elliptical 

hand polished 

elliptical 

Stylus 

Replacement 

S1000ZE/X-ERD 

(Black) 

S999VE/X-ERD 

(Purple) 

S999TE/X-ERD 

(White) 

S999SE/X-ERD 

(Blue) 


999PE/X 

999E/X 

999/X 

909E/X 

909/X 

'\ou/k 







8-32, 000 

10-30,000 

10-30,000 

12-25,000 

15-25, 000 

15-2a, 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0 

35 

35 

35 

30 

30 

30 

25 

25 

20 

15 

15 

10 

3/4 to 2 

3/4 to 2 

3/4 to 2 

1 to 4 

1 to 4 

1 1/2 to 4 

.3 x .7 

.3 x .7 

.7 

.4 x .7 

.7 

.4 x .7 

hand polished 
.elliptical 

hand polished 
elliptical 

hand polished 
spherical 

elliptical 

spherical 

elliptical 

S999PE/X-ERD 

(Yellow) 

S999E/X-ERD 

(Green) 

S999/X-RD 

(Brown) 

S909E/X-ERD 

(Red) 

S909/X-RD 

( Gra y ) 

S90EE/X-ERD 

(Orange) 


1 2 ‘Covered by one or more of the following U.S. Patent Nos. 2875282, 3341194, 3356795, 3441688, 3469040, D206Q69 13 

AMERICA'S MOST ADVANCED CARTRIDGE 

You’ve got to be a perfectionist to appreciate Empire cartridges. Empire’s wide range of models and prices 
cater for the man who’s not satisfied unless he hears the whole truth from his equipment. Whether he’s a 
beginner, just starting to build up a stereo system. Or a professional, running a recording studio, laboratory or 
radio station. There’s everything from the individually-calibrated professional 1000ZE/X at $110.00 to the new 
90EE/X magnetic, with elliptical diamond stylus at the remarkable price of only $27.00. 

EXCLUSIVE MAGNETIC CARTRIDGE CONSTRUCTION 

Every Empire cartridge is fully shielded. Its exclusive construction includes four poles, four coils, and three 
magnets producing superior magnetic balance and hum rejection. No other cartridge can reproduce the entire 
musical range as precisely and with such clarity. Empire keeps every note in “tune character” from the lowest 
B of the contra bassoon to the highest C of the piccolo. The Empire 1000ZE/X can reproduce frequencies as 
low as 8Hz—where the sense of feeling occurs before the sense of hearing, or as high as 40,000 cps, well 
beyond the normal range of hearing. 

Empire cartridges give vou razor-sharp stereo separation over a frequency spectrum of 10 octaves. You receive 
full separation even at 20,000 Hz. Instruments don’t waver. 




• The oversized ERA motor allows 
fast starts. Its works load is well 
within its possibilities since it 
could drive a 30 pounds weight. 


• The suspension of the inner 
frame is by means of springs. 
The springs are damped by 
polyurethane foam so that the 
resonant frequency of the sus¬ 
pended mass is 2 cycles, which 
eliminate all vibrations above 
that figure, i.e., all the audible 
frequencies. 


• The ERA arm can track at l/10th of a gram. 

• By principle its pivot eliminates all frictions. The pivot is in fact the inter-section of four counter-balanced 
spring blades. They form two Xs which do not touch each other. Being fictitious, the pivot cannot wear 
out. It can work billions of times. 



WAVEBANDS: VHF/FM, SW (bandspread 41 m and 49 m bands), MW, 
LW. 

SOUND: Push-pull output stages with a continuous sine-wave power of 
2 x 20 watts, harmonic distortion 0.3%. Music power: 2 x 30 watts 
Frequency range: 20-20,000 Hz. Power bandwidth: 15-40,000 Hz. Volume 
control, switchable to tone-compensated control or linear control. Switch- 
able rumble filter. 2-stage, equalizing pre-amplifier for magnetic cartridges. 


For further details about our range of Hi-Fi Record-Playing Equipment, please write or call 


RECORDED MUSIC SALON 

C. Pinczewski True Fidelity 


11 Collins Street, 
Melbourne, 3000. 
Telephone 63 6257 
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Where the Time Goes”, a ballad in the 
Rod McKuen style written by Sandy 
Denny; and “The Assignment Sequence”. 

Each instrument in the small guitar and 
percussion group which accompanies has 
its own microphone, and faulty balance 
results in the singer being overshadowed to 
some extent by the too prominent 
percussion. Otherwise the sound is good 
for a live recording. (H.A.T.) 

. ★ ★ ★ 

TROUBLED TIMES. Jimmie Rodgers. 

Stereo A & M Records 

SAML-933895. 

Interest: Semi-ballad. 

Performance: Not his best effort. 

Quality: Average to good. 

Stereo: Very pleasing. 

“What Will We Do When They’re 
Gone” is to my mind the outstanding 
track on this album. Jimmie Rodgers sings 
many more and all have lyrics that befit 
the title of this record - Troubled Times. 
The numbers have a true but sad ring 
about them and, listening to both sides in 
one run, I couldn’t help but feel a bit 
depressed. No doubt this is a tribute to the 
performance but, unless you’re in the 
mood for a spot of pessimism I 
recommend playing one side at a time. A 
look at the tracks will show why. They 
are: Troubled Times - What Will We Do 
When They’re Gone - Seven Horsemen 
Came - Dum Dum Song - I Do 
(Sometimes) - Saturday’s Only - The 
Good Times Are Gone - Woman Crying - 
Baby Go Out And Play - Gotta Be 
Another Way. 

Because of its singularity in lyrics I feel 
that this record is more for those who 
already have a collection of Jimmie 
Rodgers. If, by chance, you are thinking 
of making this one your first, be cautious 
about it as you may find it too much of 
the one thing. Technically you will not be 
disappointed as it is up to A & M’s usual 
good standard. (J.P.P.). 

★ ★ ★ 

THE WORLD OF JULIE FELIX. Julie 

Felix. Decca (EMI) stereo SPA 76. 

Interest: Folk and ballad. 

Performance: Promising. 

Quality: Very good for 259 Series. 

Stereo: Used to best advantage. 

Julie Felix is a girl perhaps not so 
well-known here but, in England, her 
reputation is building. On this disc she 
shows considerable talent and I feel that it 
will not be long before she will aspire to 
greater heights with a more individual 
style - something a little lacking yet. Her 
voice, well modulated, is backed by a 
variety of instruments ranging from the 


Light piano classics imiiiiiimn 

THE DREAM PIANO. Aldo Ciccolini. 

World Record Club stereo S/4811. 

Interest: Lighter piano classics. 

Performance: Ideal treatment. 

Quality: Good recording. 

Stereo: Hardly matters. 

The pieces in this recital have at least 
one thing in common - they are all of 
only moderate difficulty, in. whole or in 
part, and on that account are all beloved 
of amateur pianists; Nocturne in E flat 
major (Chopin) - Liebestraum No 3 in A 
flat major (Liszt) - Moonlight Sonata, 
first movement (Beethoven) - Etude in 
E fiat major Op 10, No 3 (Chopin) 
- Spring Song (Mendelssohn) - Fur Elise 
(Beethoven) - Prelude in C sharp minor 


violin to the tambourin. All in all, a 
pleasant record showing ample potential 
and, for only $2.59, well worth 
consideration. 

Tracks are: Sally Don’t You Grieve - 
The Maid Of Constant Sorrow - Hey 
Nelly Nelly - My True Love - To Try For 
The Sun - The Riddle Song - You Won I 
Lost - The Spring Hill Disaster - Aunt 
Rhodie - When The Ship Comes In - The 
Young Ones Move - The Last Thing On 
My Mind. (J.P.P.) 

★ ★ ★ 

INVITATION TO BROADWAY. Matt 

Monro, Capital (EMI) stereo 

SENC-9680. 

Interest: Broadway hits. 

Performance: Very smooth. 

Quality: Mostly clean. 

Stereo: Well spread. 

The title gives a reliable clue to what 
this album is all about - Broadway hits 
sung by the velvet-lined voice of Matt 
Monro under the arrangement of Sid 
Feller and Billy May. The entire 
performance is up to Matt’s usual good 
standard but, to my mind, with nothing to 
really distinguish it from many of his 
others. Nevertheless, if you like Broadway 
hits and are keen on Monro, I don’t think 
you will be disappointed. The recording is 
generally good, doing full justice to the 
orchestra, but lacking somewhat in the 
treatment of the vocals where too little 
reverberation is used for my liking. 
Otherwise, the entire performance is 
extremely smooth, bringing out the most 
from each selection. 

Numbers are: I’ll Only Miss Her When I 
Think Of Her - Hello Dolly - Sunrise, 
Sunset - Look For Small Pleasures - 
Stranger In Paradise - The Impossible 
Dream - Come Back To Me - Walking 
Happy - If She Walked Into My Life - 
Put On A Happy Face. (J.P.P.) 

★ ★ ★ 

HOT SHOT COUNTRY. Reg Lindsay. 

Festival stereo SFL-933957. 

Interest: Australian C & W singer. 

Performance: For his fans only. 

Quality: Good local recording. 

Stereo: Normal. 

In the overall C & W recording field, 
Reg Lindsay must be regarded as a very 
small fish in a very large pool plentifully 
populated with many much larger and 
more colourful fish. However, in the more 
local scene, he is undoubtedly the largest 
fish in sight, and his total of more than 20 
LPs is no mean achievement. Nobody 
would dispute that he owes his success to 
his regular TV program, the longest 


(Rachmaninoff) - Claire de Lune (De¬ 
bussy) - Idylle from “Pieces pittoresque” 
(Chabrier) - Valse, La Plus que Lente 
(Debussy) - To Spring (Grieg). 

Aldo Ciccolini is far too accomplished 
a pianist for such an undemanding 
program, but fortunately there is not the 
slightest hint of condescension in his 
playing. Every piece is played with the 
utmost finesse and with feeling, yet 
without undue “schmaltz”. It is a long 
time since I enjoyed so much a program of 
this type. The recording is virtually 
faultless, the piano tone is very good, and 
the pressing is distinguished by its silent 
surface. A disc which I can heartily 
recommend to those with a taste for the 
lighter piano classics. (H.A.T.) 

ELECTRONICS Australia ,, 



SNOt 40-16,000Hz 
ONLY $4.95 


This is honestly o very good 
set. The price is low through 
a special contract with our 
Japanese office. You will 
find inferior types advertised 
for $5.95 or more. 

AWA SH2000 

R.E. Price $13.50 

40-18,000 HZ ALPHA full 
range type 30-19,000 Hz. 
R.E. Price $18.50 

Ask for Price List for all 
parts and kit sets (include 
S.A.E.). 

Free technical advice by 
phone every 

FRIDAY, 10 a.m. to 1 p.m. 

Give us a ring even if you are 
having trouble with units 
purchased from other firms. 

RONEC ELECTRONICS 
GIVES BETTER SERVICE 


NO KIDDING! 



RADIO—TV HI-FI 


STEREO EQUIPMENT 
Sales and Service 
372 SYDNEY ROAD, 
BALGOWLAH 
Telephone 94 1766 
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here is a completely new 
Rola speaker system- 
in kit form I 


Now you can easily make up your own high efficiency, wide range 
speaker system at low cost! Plessey Rola has released a new kit 
containing two newly developed loudspeakers, all necessary electrical 
componentry and details to construct the small 17" x 1 0 V 2 " x 8 3 /4" overall 
enclosure. You get: A Plessey Rola C60 woofer and C3GX tweeter, a 
special tunnel port, hook-up wire, cross-over condenser, 50 ohm 
potentiometer, control knob, component mounting board, external 
terminals and construction details — all securely packed in polystyrene. 
The completed 0.625 cu. ft. system has a frequency response from 
50 Hz to 19 kHz and will handle 10 watts RMS. 


C60 Woofer 

A new highly compliant, high efficiency bass 
speaker offering optimum performance in 
small enclosures. Response is from 35 Hz to 
7,500 Hz±6dB. The specially treated heavy 
mass cone achieves sharp cut-off at the 5,000 Hz 
cross-over point. The 1 lb. 11 oz. magnet 
assembly with air gap flux density of 12,000 
gauss minimises transient distortion. 


C3GX Tweeter 

A new curvilinear cone tweeter with 
flat response from 1,500 Hz to 19 
kHz±6dB. The cone is designed to 
achieve a sharp, low frequency 
cut-off. With suitable cross-over 
this speaker can be used in a 10 
watts RMS system. 


PLESSEY 

Rola 



Plessey Rola Pty Limited 
The Boulevard Richmond Victoria 3121 
Telephone 42 3921 Telex 30383 
NSW PO Box 2 Villawood 2163 
Telephone 72 0133 


kit components 



AR31 
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running show on Australian television, 
now in its seventh year. I think it is fair to 
say that potential purchasers of this latest 
release will be confined largely to those 
who follow the TV series, and are 
therefore familiar with the artist and his 
style of presentation. 

The items included here are what 
might be termed “modern” C & W rather 
than traditional. It starts with a 
philosophical number entitled 
“Armstrong” which compares the moon 
landing achievement with the dismal 
record of earth’s politicians. The other 
items run through the gamut of emotions 
in typical C & W style - some are happy 
and carefree, some cynical and 
questioning, others sad and pathetic. The 
titles: Armstrong - Ann — Takin’ it Easy 
Here - Goodbye Swingers - Tell Maude I 
Slipped - The Sunny Side of My Life - 
What Locks the Door - I’m a Lonely 
Fugitive - Goodtime Charlie’s - Too 
Many Bridges to Cross Over - Does My 
Ring Hurt Your Finger - Alabama Wild 
Man. None of the supporting artists are 
credited in the sleeve information - a 
little churlish surely, as their contribution 
is significant. (H.A.T.) 


OGLING & LARRABEE. Siegling and 
Larrabee. London (EMI) Stereo 
SAHA 7791. 

Interest: Vocal duet with 

accompaniment. 

Performance: Uninteresting. 

Quality: Average. 

Stereo: Good in places. 

This is one record that really has 
nothing in particular that I can find to 
recommend it. It certainly is a pleasant 
enough performance, the voices are 
smooth, with unison and harmony as 
variation, but that’s really all that can be 
said. Little feeling is imparted to the 
words, and nothing else but recording 
technique is responsible for any colour to 
the otherwise interesting numbers: 
Philadelphia Girl - A Lady - It’s Just Not 
The Same - You’ve Been Kind - Sunday, 
Be My Woman - Words And Thoughts - 
Gone Is The Child - Pamela - Showin’ 
Me A Way - The Way It Should Be. 

Perhaps this record could serve as 
background material in certain areas but, 
even in this role I doubt whether it 
provides sufficient interest. However, 
tastes vary and- my views may well be 
over-critical. (J.P.P.) 


Popular Jazz 


iiiiiiiiiiitiiimmimiitiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiimitmmiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitii 


SPIRIT IN THE DARK. Aretha Franklin. 

Atlantic stereo SD 8265. 

Interest: Jazz vocal. 

Performance: Soulful. 

Quality: Excellent. 

Stereo: Normal. 

Aretha Franklin shows her true quality 
as a blues and gospel singer on this fine 
LP. 

She accompanies herself on piano, with 
the added help of several small jazz 
oriented groups. 

Aretha wrote five of the songs - “One 
Way Ticket”, “Try Matty’s”, “Pullin’”, 
“You and Me” and “Spirit in the Dark”. 
Her rolling piano choruses on “The Thrill 
is Gone” are a splendid complement to her 
direct, testifying style of delivery. Miss 
Franklin is one of very few singers around 
today who can translate a lyric into a 
human experience. The timbre of her 
voice is caught superbly on this record. 
(G.W.) 

★ ★ ★ 

HEAVY EXPOSURE. Woody Herman 

Orchestra. Chess stereo CHLS 273. 

Interest: Big band swing. 

Performance: Good. 

Quality: Good. 

Stereo: Average spread. 

Herman stays ahead of the field with a 
selection of arrangements by Richard 
Evans and playing by a talented group of 
Chicago musicians. 

He takes some of the tricks of rock and 
blends them with a measure of jazz 
improvisation to produce a series of 
contemporary impressions. 

The strong members of his orchestra 
are trumpeter Harry Hall, heard best on 
“Lancaster Gate”, tenor saxophone player 
Sal Nistico, whose abrasive chorus 
dominates “Memphis Underground”, and 
trombonist Bobby Burgess. 

Herman himself plays best on soprano 
saxophone and he has a good solo on 
“Flying Easy”. 

The orchestra does not roar at you in 
the way of some big bands. It is a fantasy 
of tonal colour and polyrhythms - 
immensely exciting and interesting to 
hear. (G.W.) 


TRISTEZ ON PIANO. Oscar Peterson 

Trio. MPS stereo 15275. 

Interest: Jazz piano. 

Performance: Superb. 

Quality: Good. 

Stereo: Intimate. 

What a thrill to hear solid 
improvisations on ballads in the present 
day by Peterson. 

He goes back to Gershwin’s “Porgy” 
and to “You Stepped Out of a Dream” 
and “Fly Me To The Moon”, just to show 
that he hasn’t forgotten how to make 
great jazz from a given melody line. 

The title tune of the album is taken 
from a Brazilian protest song in the 
“Desafinado” class. Peterson bites into 
this with both hands, attacking the 
melody at an incredible tempo. 

Xavier Cugat’s “Nightingale” starts 
warmly as a bossa nova and ends in a 
flashing display of technique. Sam Jones 
(bass) and Bob Durham (drums) 
accompany Peterson throughout the 
album. (G.W.) 

★ ★ ★ 

THE WORLD’S GREATEST BLUES 

SINGER. Bessie Smith and others. 

CBS mono S2BP220058. 

Interest: Early jazz. 

Performance: Excellent. 

Quality: Honest. 

Bessie, who died more than 30 years 
ago was the world’s greatest jazz singer. 
The 160 records she made during her 
lifetime are models of expression which 
will delight and amaze listeners as long as 
recording processes are able to preserve 
them. 

The dedication with which CBS is 
proceeding to reissue all of Bessie’s records 
is a reminder of the spontaneous and 
special quality of a jazz performance. 

These two LPs present Bessie’s first 16 
and last 16 songs. We are told there will be 
another eight single LPs. An effective job 
has been done with the sound. Most of the 
surface noise has been removed without a 
noticeable loss in fidelity. There is no 
(Continued on page 174) 



Encel offers you the latest, 
high-quality Rotel RA310 
amplifier (20 watts RMS per 
channel, with harmonic 
distortion less 1 

than 0.2%), for only $129.50. 
This outstanding unit 
features speaker selector 
switches, signal source 
indicators, front panel 
headphone output, tape monitor 
switch, mode switch, 
loudness switch, 
mag. and crystal phono Inputs, 
as well as Inputs for 
cassette, or 8-track tape. 

Rotel RA 310 offers a 
frequency response plus 
0—1.5 dB 20-30,000 Hz at 
15 watts. Hum and noise rating 
— phono 60 dB, Aux 65 dB, 
Tuner 65 dB. red. 1 mV. 

Housed in handsome 
wood cabinet. 


JUST RELEASED 

The new RA 610 amplifier, 
offering 40 watts RMS 
per channel, with distortion 
factor of less than 0.1% 
at rated output. Encel price 
for this outstanding, 
beautifully finished unit Is 
only $199.00, 

Both these famous Rotel ampll- 
tiers measure better than quoted 
specifications on test. 


FAMOUS ROTEL 
STEREO HEADPHONE 



Model RH-711 headset 
gives you complete stereo 
sound from 15-25,000 Hz. 

Encel Price $16.50. Model 
RH-600 covers the sound 
spectrum from 20-19.000 Hz 
and costs only $9.50 from 
Encel. Both headsets have 
max. input of 0.5 watts 
and matching impedance of 8-16 
ohms to suit any amplifier 
output. Complete with 
10 feet of cord and standard 
stereo plug. 

NOTE: All prices Include 
Sales Tax. Write for full 
Information on all thesa Items. 



Melbourne: 431 Bridge Road, 

Richmond, Victoria, 3121. 

Tel. 42 3762. 

Sydney: Ground Floor. 

2SM Building. 257 Clarence Street, 

Syd -y, N.s!w.. 2000. 

Tel. 29 4563. 29 4564. „ ^ 

• Australia’s Greatest HI-FI Centre*. 

• Trade-Ins accepted. • Terms available. 

• Mall Orders throughout Australia. 
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Public Address Units — Geiger Counters — Metal Locators —- Decade 

K 

V 

Boxes — Mixers — Battery Chargers — Oscillators — Bridges — Parts 

I 

T 

Supplied for Projects in Electronics (Aust.), Wireless World, Practical 


Wireless, Electronics World, Electronics Illustrated, Practical Elec-. 

A 

aa 

S 

Ironies, etc. 

s 


E/A 110 RECEIVER 
E/A 160 RECEIVER 

AUG. 1970 S DEC. 1970 

COMPLETE KIT OR INDIVIDUAL PARTS 




STEREO 60W + 60W RMS. 


P/M 
128 

JAN. 1970. _ 

1968 Solid State. V.T.V.M. 
ELECTRONICS (Aust), Dec., 1968. 

BATTERY CHARGER 1A 
ELECTRONICS (Auat.), Feb., 1966 
PLAYMASTER 116 and 117 
« • and 125 GUITAR AMP. 

Electronics Australia 
June 1967 — 40 watt 
July 1967 — 60 watt 
July 1969 — 50 watt 

3-BAND SHORT-WAVE CONVERTER 

ELECTRONICS (Aust.), May. 196^ j 
LAB QUALITY 

Regulated Power Supply (0-30v) 

ELECTRONICS (Aust.), Sep. 
tember, 1968. 

1966 R/C Bridge 
May, 1966. 




PAYMASTER 129 (OCT., 1970) 
3 WATTS PER 
CHANNEL l/C 
STEREO AMP. 



1966 3lo CRO 

ELECTRONICS (Au»t.). May. 1966 . 


playmaster 0Te Reo 




Playmaster 122 
Program Source. 
Electronics (Aust.), 
August, 1968. 


FOUR-CHANNEL AUDIO MIXER 

ELECTRONICS (Aust.) Feb., 1966 & 1967. 


1970 - COMMUNICATIONS 
RECEIVER-240 

SOLID STATE 

FULL KIT OR INDIVIDUAL PARTS ONLY 


SWEEP GENERATOR (NOV., 1970) 
CERAMIC FILTER I n 

aa 



MAJOR STOCKISTS OF ALL GENERAL RADIO & ELECTRONIC COMPONENT 
PARTS - YOU NAME IT ~ WE WILL QUOTE 

VALVES — TRANSISTORS — ZENER & POWER DIODES — SEMI-CONDUCTORS — DIACS — 
TRIACS — S.C.R’S. — l/CS. SPEAKERS _ MICROPHONES — COILS — IFT’S. TRANSFOR- 
MERS — INST CASES — METALWORK. PLAYERS & CHANGERS — METERS — RELAYS — 
CONDENSERS — RESISTORS — BEZELS — STYLII — CARTRIDGES — RECORDING TAPE — 
PROBES — INSTRUMENTS — POTENTIOMETERS — CRYSTALS — FERRITE BEADS — CORES 
— BALUNS — TERMINALS — CO-AXIAL PLUGS & SOCKETS — MULTI CONNECTORS — 
PRINTED CIRCUIT BOARDS — COPPER WIND'NG WIRE — ETC. — ETC. — 


Phene 63-3596 


596 tP JF (SALES) Phone 63-3596 

E. U. Ot Ee PTY. LTD. 

232 FLINDERS LANE, MELBOURNE, VICTORIA 3000 
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AMPLIFIERS — PREAMPLIFIERS — TUNERS — CONTROL UNITS 
GUITAR UNITS — INSTRUMENTS — INVERTERS — CONVERTERS 
RECEIVERS — TRANSMITTERS — REGULATED POWER SUPPLY 
TRANSISTOR AND VALVE TYPES. 


SERIES 1967-ALL WAVE 3 TO 


l/C STEREO 3-3 


MUSICOLOR 
OCT. 1969 


IF. ALIGNMENT OSCILLATOR 


METRONOME 


FULL KITS —OR ANY SINGLE PART 


POPULAR KITS - TOP QUALITY - LOWEST PRICES 


TAPE UNITS 

Trans. PreamD. 
Paymaster 110 (M) 
Paymaster 110 (S) 

Power Unit 110. 
Adaptor 110. 
Playmaster 119 


INSTRUMENTS 

C.R.O. 

1. Sin wide range. 

2. 1963. Sin cal. 

3. Audio. 

4. 1965. 3ln. 

5. 1968—Audio. 

6. Electronic SW. 

7. W/band Preamp. 
MULTIMETERS 
and V.T.V.M's 

8. 20K ohm/Vr?:t 
protected M/M. 

9. Probe for above. 

10. Protected D.C. M/M 

11. Meterless Vmeter. 

12 A.C. Milllvoltmeter 

13. A.C. Solid State 
Milllvoltmeter. 

14. Solid State A.F. 
Milllvoltmeter. 

15. Noise Distortion 
Milllvoltmeter. 

16. Standard V.T.V.M. 

17. 1966—V.T.V.M. 

18. 1968—V.T.V.M. 

BRIDGES 

19. Standard R/C. 

20. 1966. R/C. 

21. 1968 R/C and 
Signal Injector. 

TV INST.'s 

22. Sweep and marker 
Generator. 

23. Dual sweep Gen. 

24. Silicon diode, 
sweep Gen. 

25. Silicon diode 
noise Gen. 

25. Pattern Gen. 

27. Trans, pattern Gen. 

28. Wild range 
pulse c«n. 

AUDIO INST.'s 

29. 1960 Audio Osc. 

30. 1962 High perf. 
audio Gen. 

31. Crystal locked std. 

32. Electronic tuning 
standard. 

33. 1965. Solid State 
audio osc. 

34. Direct reading 
A.F. meter. 

35 Sq. wave Gen. 

36. 1967 transistor 
aud’o Gen. 

37. Additive frequency 
meter. 

38. A.F. tone burst gen. 

38A. 1968. Solid state 

A.F. Generator. 

R.F. INST.'s 

39. 6-band service 
oscillator. 

39A. Trans, wave meter. 

40. ••Q" meter. 

40A. Crystal Calibrator 
—Solid state. 


40B. Dig.tal freq. meter 

40C. 1969. Dip Osc.— 
Solid state. 

41. G.D O. wide range. 

42. G.D.O. adaptor. 

43. Trans, service osc. 

44. Simple signal 
injector. 

45. Transistorised signal 
tracer. 

45 Transistorised osc. 

47. Basic test osc. 

48. Transistor test 

48A. IF. Align Osc. 

MISCELLANEOUS 
INST.. ETC., KITS 

49. 1950. Trans. Tester. 

50. 1968. Trenslstor 
est set. 

51. Valve and Transistor 
tester. 

52. Electronic Stetho¬ 
scope. 

53. Moisture alarm. 

54. Electronic Pistol 
range. 

55. Transistor Geiger 
Counter. 

56. Light beam alarm. 

57. Burglar alarm. 

58. Flasher unit. 

59. Transistor alarm. 

60. Electronic switch. 

61. Photo Timer. 

62. Direct reading 
Impedance meter. 

63. Electronic 
anemometer. 

64. S.W.R. Indicator. 

65. Simp'e proximity 
alarm unit. 

C6. Metal Locator. 

67. Electronic 
metronome. 

6ft. Bongo Drums. 

68A. Keyless organ. 

68B. Theremin. 

58C. Laser unit. 

68D. Color organ. 

68E. Stereo Headphone 
Adaptor. 

BATTERY CHARGERS 


123. 2 5 watt std. 

124. 35 watt std. 

125. 30 watt (t). 

126. 100 watt std. 

127. Stereo P.A. 

GUITAR UNITS 

128. 1 q watt std. 

129. 25 watt std. 

130. 35 watt std. 

131. 50 watt Std. 

132. 70 watt (t). 

133. Playmaster 102. 

134. Playmaster 103. 

135. Playmaster 40w. 116 
135. Playmaster 60w 117. 

137. Guitar fuzz box. 

138. Guitar Waa-Waa. 

139. Reverb unit. 

140. Guitar preamp. 

140A. Guitar 50w. Solid 
State P/M 125. 
STEREOGRAMS 

141. Playmaster 105. 

142. Playmaster 106. 

143. Playmaster 107. 
143A. Playmaster 124. 

CONTROL UNITS 

144. Playmaster No. 9. 

145. Playmaster No. 10. 

146. Playmaster No. 104. 

147. Playmaster No. 112. 

148. Playmaster No. 120. 
*49. Mullard 2v. 

150. Mullard 3v. 

151. Phillips Mlnlwatt. 

152. P/M 127. 

PREAMP UNITS 

1 53. Transistor—Mono. 

154. Transistor—Stereo. 

155. Transistor—Silicon. 


185. Playmaster 119 
Adaptor. 

186. Transistor V.O.X. 

187. Tape Actuated relav. 

188. Mullard Trans Tape 
Amp. 

RFCEIVERS 

189. Fremodyne 4. 1970. 

190. Fremodyne 4 
R.F.Soct, only. 

191. Synchrodyne. 

192. Communications RX. 

193. Deltahet RX. 

194. 3 Band Double 
Change S/het RX. 

195. Explorer VHF Tran¬ 
sistor RX. 

196. Interceptor 5 Seml- 
Comm. RX. 

197. 1967 All-Wave 2. 

198. 1967 All-Wave 3. 

199. 1967 All-Wave 5. 

200. 1967 All-Wave 6. 

201. 1967 All-Wave 7. 

202. Transporta 7. 

203. Transistor 8 
3 Bard. 

204. 3 Band 2V RX. 

205. 3 Band 3V RX. 

205. All Wave 1970 l/C 2. 

207. Versatile Mantel Set 

208. All-Wave Transistor 3 

209. A.B.C. 

210. 1968 F.E.T. 

21OA. l/C TRF RX. 

21 OB. R.F. Preamp. 

210C. “Q" Multiplier. 

21OD. 1970 Communica¬ 
tions. Solid state. 
TRANSMITTERS 

211. 144 MHz 50W. 
Linear Final. 

212. 144 MHz 20W. 

213. 144 MHz 20W. 

214. 144 MHz 18W. 

215. 144 MHz S.S.B. 

215. 3 Band A.M. 

217. Basic 3 Band. 

218. 5 Band. S.S.B. 

219. 1967 S.S.B. 

CONVERTERS 

220. 50 MHz 

221. 144 MHz. 1970. 

222. 50 and 144 MHz 
Crystal Locked. 

223. 1965 S/W. 

224. 1965 S/W 2 Band. 

225. 1966 3 Band. 

226. Basic S/W. 

V.F.O. UNITS 

227. Remote Unit. 

228. 7. 8 and 9 H.F. and 
V.H.F. 

279 All trarslstor. 


C n A, F (SALES) p 
E. U. fx E. pty. ltd. 

232 FLINDERS LANE. MELBOURNE, VICTORIA. 3000 


Phone 
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NEW ALL TRANSISTOR STEREO AMPLIFIERS 
WITH INBUILT AM TUNER 
ULTIMATE IN DESIGN-LONG DEPENDABILITY 


USING ALL SILICON TRANSISTORS 


SPECIFICATIONS: 

20 watts per channel R.M.S. Total 
out put 40 watts R.M.S. 

FREQUENCY RESPONSE: 

From 20 cycles to 20,000±ldb. 
HARMONIC DISTORTION: 

Less than *5 per cent at rated output. 
HUM AND NOISE: 

Aux. 70db. Mag. 50db. 

INPUT SENSITIVITY: 

Mag. 3mv. Aux. 200mv. 

SPEAKER IMPEDANCE: 

8 ohms. 

EQUALISED: 

Mag. RIAA. 

TONE CONTROLS: 

Bass, 50 c/s ± 12db. Treble 10 kc/s 
12db. 

LOUDNESS CONTROL: 

50 c/s lOdb. 

SCRATCH FILTER: 

(High filter) at 10 kc/s 9db. 
RUMBLE FILTER: 

(Low filter) at 50 c/s 5db. 
PROVIS T ON FOR TAPE 
RECORDER: 

Record or play-back with din plug 
connection. 

PROVISTON FOR 
HEAD PHONES: 

With headphone/speaker switch on 
front panel. 

DIMENSIONS: 

16Hn x 5±in x llin deep. 
TUNER: 

This unit can be supplied with either 
valve or transistor tuner with a cov¬ 
erage of 530 to 1,600 K.C. Cali¬ 
brated dial available for all States. 
THE CIRCUIT INCORPORATES 
regulated power supply with trans¬ 
istor switching protection for out¬ 
put transistors. 26 silicon transistors 
plus 5 diodes are used. 



$ 129.00 PLUS FREIGHT 

(cabinet extra) 


40 WATTS-RMS 


MODEL C300/20/T 



MODEL C400/20 


$ 103.00 

PLUS FREIGHT 

(cabinet extra) 


AMPLIFIER ONLY. Specifications as 
above but with the added feature of 
front panel switch which allows selec¬ 
tion of two speaker systems. 


CABINETS FOR ABOVE AMPLIFIERS IN OILED WALNUT OR TEAK WITH METAL TRIM $10.00 EXTRA 


NEW ALL-TRANSISTOR A.M. TUNER WITH PRE-AMPLIFIER 



Suitable for use with all valve transistor Hi-Fi amplifiers, tape recorders or 

P.A. amplifiers. 

SPECIFICATIONS 


Frequency coverage 530 to 1600 K.C. bandwidth 9 K.C. Inbuilt aerial, pro¬ 
vision for external aerial. 240 volt A.C. operation. Dimensions 10$ x 6in x 
&AA DO 3iin. Output variable from 50mv to 700mv. 

Post and poking, $i.50. 


CLEARANCE OF VALVE AMPLIFIERS WITH TUNERS BASED ON 
THE PLAYMASTER 106 AND 118 FROM $80. 


POWER OUTPUT: 9 watts per channel R.M.S. FREQUENCY RESPONSE: 20 to 20,000 cycles incorporat¬ 
ing Ferguson O.P.412 grain oriented output transformers. VALVES USED: 4-6GW8, 12AX7 or 12AU7, 6AN7, 
6N8, EM84 and 2 silicon diodes. 


CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 798-7145 
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TRADE REVIEWS 
AND RELEASES 

___ J 


Mar lux 407 Stereo Recorder 

An attractive addition to the stereo tape recorder market is the 
Marlux model 407, a fully solid state unit featuring full solenoid 
operation and automatic reversing. The sample pictured was sent for 
review by International Dynamics (Agencies) Pty Ltd. 


usually required with a machine of this 
type used without a separate mixer. 

The recorder provides for two stereo 
input sources, one at ‘line” and one at 
“mic” level, with separate level controls. 
The sensitivities of these inputs are not 
quoted in the literature, but tests on the 
sample showed them to approximate 
100mV and lmV respectively. Thus both 
should be more than adequate for all 
normal signal sources. 

Monitoring of the input signals is 
accomplished by two calibrated VU 
meters vertically positioned. The meters 
are illuminated at all times. Red indicator 
lights beneath the meters come on when 
the record buttons are depressed. The 
recorded signal can be monitored both 
directly and off the tape, permitting 
instant record/replay checking. In addition 
echo facilities for each channel are 
included as standard equipment. 

The model 407 does not have internal 
audio output amplifiers and speakers for 
replay, being intended for use with an 
existing high quality stereo system. It 
provides low impedance (150 ohms) high 


The model 407 is housed in an eye 
appealing case having satin finished timber 
sides and a brushed aluminium facia on 
the transport. It weighs about 40 pounds, 
and measures 21 in x 14V£in x lOViin. 

Before describing the main features of 
the recorder, it should perhaps be said that 
this reviewer found it one of the easiest 
and most pleasant to operate recorders 
encountered for some time. The solenoid 
actuating mechanism makes the unit 
virtually foolproof in operation, as all 
functions are electrically interlocked. It is 
normally almost impossible to produce a 
tape spill, even by the drastic procedure of 
disconnecting the mains power while the 
machine is running. 

The solenoids which actuate the tape 
handling operations are controlled by a 
row of pushbutton microswitches at the 
lower right hand corner of the deck. These 
provide the functions normally found on 
an automatic reversing machine: forward 
play/record, reverse play, fast forward, 
rewind, and stop. Three two-position 
pushbutton switches at the lower left-hand 
corner of the deck control mains power, 
tape tension and tape speed. Two tape 
speeds are provided, 7’/2ips and 3%ips, 
being selected by electrical pole switching 
of the synchronous capstan motor. 

Reversing is accomplished either 
manually, or automatically by the strips of 
metal foil fitted to the ends of most tapes. 
The operation is fairly fast with a 
minimum of mechanical clatter. Rewind 
and fast forward can be selected at any 
time and it is possible to go from one to 
the other without an intermediate stop. 

Two multi-pole induction motors 
provide smooth constant torque power 
for the tape spools. The takeup spool table 
drives the tape counter via a rubber belt, 
the only other belt in the recorder being 
that which couples the capstan motor and 
the capstan flywheel. The time taken to 
fast wind or rewind a 7 inch 1200 foot 
spool of tape is quoted in the 
manufacturer’s literature as 90 seconds, 
which we verified. 

A second capstan, of the free-wheeling 
variety, is mounted on the left of the tape 
head assembly. The purpose of this 
arrangement is to minimise wow and 
flutter during reverse play. Because the 
tape is “pushed” instead of pulled past the 
heads, a second speed steadying device 
becomes desirable to help maintain a 
steady tape velocity. It also tends to 
reduce the effects of flutter caused by 
some sticky tapes. In addition to the 
free-wheeling capstan a pressure arm has 
been fitted between this capstan and the 
adjacent spool, to further help reduce 
wow and flutter. 

Despite these elaborate precautions, we 
did notice some wow at 3%ips from the 
sample machine, in both the reverse and 
forward modes. Releasing the tension arm 
associated with the free-wheeling capstan 
reduced the wow to an imperceptible 
level, suggesting that the applied tension 
was excessive. Presumably the trouble was 
simply due to a slight misadjustment, and 
not a design fault. 


The newly released 
Marlux model 407 
taperecorder is fully 
transistorised and con¬ 
tains separate record 
and replay amplifiers 
permitting instant re¬ 
play and full echo 
facilities. 



The recorder is fitted with four tape 
heads, all l A track. Besides the normal 
three head arrangement of erase, record 
and replay, a fourth replay head is added 
to provide for the reverse play facility. 
Switching of the two replay heads is 
accomplished automatically, allowing 
pre-recorded tapes to be played back 
continuously without the need for 
rewinding or turning over of the reels. 
Note that the reverse mode of operation 
can only be used for replay, this being 
normally the case with reversible 
machines. 

The controls of the recorder have been 
kept to a minimum in the interests of 
operating ease and convenience, yet the 
machine offers all of the facilities 
expected from a high calibre semi- 
professional recorder. All level controls 
are of the dual concentric type having 
friction clutch coupling between the 
knobs, conserving panel area and 
facilitating easy adjustment of levels in 
both channels simultaneously. Inevitably 
this approach makes it a little more 
difficult to perform elaborate mixing 
fades, but then such operations are not 


level outputs, which we measured at 
approximately 800mV RMS for a 
recorded signal level corresponding to 
0VU on the meters. 

The interior of the sample machine 
revealed a high standard of design and 
mechanical construction. Extensive use is 
made of wiring modules, which are 
interconnected by detachable cables. The 
entire head assembly can be removed and 
replaced in a matter of seconds, a feature 
normally found only on fully professional 
machines. 

Unfortunately the high quality of the 
basic machine was found to be somewhat 
marred by all-too-obvious evidence of 
hasty and ill-executed internal 
modifications, apparently required to 
convert the machines for 2 50V/50H/ 
operation. Admittedly these were inside 
the machine and not normally visible but 
the mounting of replacement components 
was felt to be scarcely adequate to ensure 
that the reliability of this $400-class 
machine would be maintained at the high 
level set by its manufacturer. 

As mentioned before, the mechanical 
operation of the recorder is very 


NEWCASTLE HAS A NEW STEREO CENTRE 
WE CALL OURSELVES NEWCASTLE HI-FI 

Our customers think of us as something of an 
enigma. WHY? YOU ASK. Well, it's simple, 
we sell space-age, technically advanced, 
sound equipment. Yet we offer old-fashioned personal service 
that is so rare in our modern age that it is almost antique. And 
our customers love it. Join the antique lovers and call in to 

" NEWCASTLE HI-FI 



Our Showroom is at:— 

20 BEAUMONT STREET, HAMILTON 


Tel. 61 5904 
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MIL-R-18546: This specification covers metal clad chassis mounted power 
wirewound resistors. 


C.G.S. Type HS Resistors meet or exceed the electrical and 
mechanical requirements of this specification. 

ELECTRICAL SPECIFICATIONS 


Tolerance: 


Temperature Coefficient: 
HSA 5 to 50 
HSV 10 & HSV 25 

HSC 100 & 200 


HS Types are available in the following tolerances: 
± 10%,±5%,±2%,± 1%. 


Above 50£2, 
to son, 
Below l£2, 
Above 1 Kn, 
4-7n to 999ft, 
Below 4*70, 


o 

25 ppm/ C is standard. 

50. 

90. 

30 „ „ „ 

50. 

90. 


Insulation Resistance (dry): 10,000 Mft Minimum. 

1,000 Mft min., after moisture test, at 100V dc. 

Dielectric Strength: 1,000V a.c. peak HS 5 and HS 10 and HSV 10. 

2,500V a.c. peak HSA 25, HSA 50, and HSV 25. 
5,000V a.c. peak HSC 100 and HSC 200. 


Style 

Power Rating * 

Resistance 
Range (ohms) 

Max. 

Max. 

C.G.S. 

MIL-R- 

18546 

(w« 

C.G.S. 

atts) 

MIL 

Working 

Voltage 

Weight 

Grams 

HSA 5 

RE 60 

10 

5 

0-05 to 8-2K 

160 

4 

HSA 10 

RE 65 

15 

10 

0-05 to 15K 

265 

7 

HSA 25 

RE 70 

25 

20 

0-05 to 36K 

550 

14 

HSA 50 

RE 75 

50 

30 

0-05 to 86K 

1250 

32 

HSC 

100 

RE 77 

100 

75 

0-1 to 50K 

1900 

475 

HSC 

200 

- 

200 

- 

0-1 to 15K 

1900 

475 



(SOLE AGENT) 

ZEPHYR PRODUCTS PTY. LTD. 

70 BATESFORD ROAD. CHAPSTQNE, VICTORIA—PHONE 56-7231 

MANUFACTURERS Of RADIO & ELECTRICAL EQUIPMENT & COMPONENTS 
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impressive. However after prolonged 
testing we were able to fault the sample 
machine concerning tape spillage. 
Examination showed that this was 
apparently due to the development of a 
minor fault in the braking mechanism, so 
that it may well be an isolated trouble. 

The electrical performance is also quite 
impressive. Frequency response (not fully 
identified) is specified as 20-20,000Hz + 
2dB at 7V£ips, and 40-10,000Hz at 3%ips. 
Our tests gave results for overall response 
very close to these, although one channel 
did appear to be lOdB down at 20Hz. 
Again this may well be due to a minor 
fault or misadjustment in the sample unit, 
and in any case is not unduly serious. 

Wow and flutter is rated at less than 
0.10% at 7%ips and less than 0.12% at 3% 
ips. No mention is made whether these 
figures are applicable to both forward and 
reverse modes of operation. We did not 
actually make measurements to verify the 
figures, but we did notice the significant 
wow at 3%ips mentioned earlier. We have 
no reservations about the total harmonic 
distortion, however, which was found to 
well within the specifications of 1% at 0 
VU and 3% at +8 VU. Crosstalk is 
conservatively rated ad -45dB and this was 
easily verified. No frequency is given for 
the measurement, but we used lKHz as 
this is the usual testing frequency for this 
kind of measurement. 

Signal to noise ratio is specified to be 
better than 50dB and was in fact found to 
be exactly 50dB on both channels. Once 


The model 100B dual power supply 
consists of two regulators, a master and a 
slave, which provide a positive and 
negative supply about a common 
connection. The master regulator controls 
the positive supply while the slave 
regulator controls the negative supply. As 
the master/slave nomenclature indicates, 
common error sensing circuitry is used. 
This means that any change in the master’s 
output voltage due to load or line 
variations will also be reflected in the 
slave’s output voltage. The reverse case 
does not hold, however, so that changes in 
the slave output are not reflected in the 
master output voltage. 

The nominal output voltage, which can 
be between +3.5 and +32 volts, is set at 
the factory to the user’s specification. In 
this way, the maximum power dissipation 
of the regulating elements can be held 
within certain limits. Screwdriver 
adjustments are provided at the rear of the 
unit to enable exact setting of the output 
voltage over a range of +5%. 

Rated output currents at the nominal 
output voltages are as follows: 


3.5 to 8 volts.2.5 amps 

8 to 15 volts.2.0 amps 

15 to 20 volts.1.5 amps 

20 to 32 volts.1.0 amps 


Line regulation is quoted at less than 
l.OmV in output voltage, at full load, for a 
+ 10% change in mains voltage. Load 
regulation is quoted similarly at less than 
lmV change in output voltage from the 
no-load to full-load condition. Slave 
tracking error is specified at less than 5mV 
for each one volt change in the master 
output voltage. 

Protection against over-current 
transients and short-circuits is provided by 
a “current foldback” circuit. A unique 
feature of the protection is that an 
overload in either the slave or the master 
regulator will cause both regulator output 
voltages to collapse symmetrically. This 
is worthwhile because it ensures complete 
protection ot the load. Recovery from 
overloads is automatic as soon as the load 
reverts to normal. Current limiting is at' 


again no qualification is given to the 
measurement, ie whether measured 
wideband, as we did, or weighted. In any 
case the figure could only improve if a 
weighted measurement was intended. 

A few minor points of interest should 
perhaps be mentioned. We noted that a 
neat set of plastic clips are provided at the 
rear of the unit, to secure the mains cord; 
a worthwhile feature which few 
manufacturers seem to think necessary. 
However on the negative side we were 
surprised to find that the recorder is not 
supplied with a protective lid or dust cover 
- surely an oversight, as a recorder of this 
calibre should clearly be protected from 
dust and accidental damage. We also noted 
the lack of any sort of carrying handle, 
which could be somewhat frustrating in 
view of the weight of the machine. 

Despite these minor criticisms, and the 
question of workmanship regarding the 
local modifications, the Marlux model 407 
certainly provides a standard of design and 
construction which represent good value 
for money at the quoted price of $425. 
With only slight reservations, we can 
therefore recommend it to anyone seeking 
an above average semi-professional 
recorder in the medium price range. 

Enquiries regarding the model 407 and 
other recorders in the Marlux range should 
be directed to International Dynamics 
(Agencies) Pty Ltd, 361 Bridge Road, 
Richmond, Victoria 3121, or to state 
distributors. (J.P.P.) 



120% of full load while the current is cut 
back to 10% of full load under short 
circuit conditions. This method of 
protection is more convenient than the 
so-called “crowbar” protection which has 
to be reset by removing the mains supply. 

The unit is also protected against the 
application of an external source to the 
load terminals, and from voltage “spikes” 
produced by the load. 

When testing the sample supply, we 
found that at switch-on, there was no 
measurable overshoot and the voltage rose 
quickly and smoothly to the full load 
value. On resistive loads the supply 
performed very well. However, we found 
the regulation at full load to be of the 
order of 0.06% which, while very good, is 
not up to specification. 

Ripple and noise were within 
specification at less than 2mV P-P under 
all resistive load conditions up to 
maximum. With the more complex load 
presented by a transistor inverter, the unit 
did not perform as well and a large 
electrolytic capacitor was needed to 
sustain the output voltage, despite the fact 
that the average current drain was less 

(Continued on page 135) 


YOU MUST VISIT 
the NEW, SPACIOUS 
TECHNOCENTRE of 
High Fidelity Sound 

Now at Plunkett fir Maclean 
Sts, Woolloomooloo, Sydney 
DRIVE IN—PARK SAFELY! 



The greatest, the newest in Hi-Fi, 
all under one roof with customer 
parking. Bring your trade-ins for 
valuation, or repairs. We collect 
and deliver to your car. Take home 
a new system in comfort. There’s 
records, recorded tapes, all types 
of hook-ups, everything for the 
sound enthusiast. 

Discover what you save by select¬ 
ing a Technocentre system with 12 
months guarantee' backed by our 
on-the-spot service division. There’s 
more than 1,000 combinations. Let 
the experts select vour exact require¬ 
ment, then hear it in operation. 

Here are just a few of the exclu¬ 
sive items you will see and hear: 

★ SPEAKERS . . . J.B.L.’s, Para- 
'gon (the world’s greatest). 
Sovereign, New Aquarius range, 
B. & W. 70s, Peerless 12in 
three-way, TEAC. 

★ AMPLIFIERS . . . McIntosh 

(world’s greatest), B. & O., 

TEAC, Pioneer, Sansui, Jorgen, 
Kenwood, Sony, etc. 

★ TURNTABLES ... TEAC 
“Magnafloat” (Magnetic Repul¬ 
sion Bearings), Philips Inter¬ 
national, Electronic, Pioneer, 
Elac, Dual, leading arms and 
cartridges—Stanton, Shure, etc. 

★ TAPE RECORDERS and 
DECKS . . . Ferrograph. Revox, 
TEAC, Akai, Sony, Phillips In¬ 
ternational Hi-Fi models. 

★ ACCESSORIES . . . The widest 
range and some exclusive quality 
units. 

★ SERVICE . . . On - the - spot 
specialised for Hi-Fi and tape- 
recorders. 

The TECHNOCENTRE 

Division of CONVOY Inter¬ 
national Pty Ltd, Plunkett & 
Maclean Sts, Woolloomooloo, 
Sydney. 357 2444. 


PRECISION POWER SUPPLY 

Scientific Electronics Pty Ltd recently submitted for review a Model 
100B dual power supply which is intended for use in 
instrumentation, telemetering, scientific and industrial control, 
education and allied fields. The unit is manufactured in Australia, 
and displays design and workmanship of very high standard. 
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For the most critical listener — 


sony, TC-630 



3 heads, 3 speeds — Magnificent Sound Reproduction 


FEATURES 

■ Versatility—functions independently as a tape 
recorder, amplifier and deck ■ 3 heads—record¬ 
ing, playback and erasing ■ Complete stereo 
music control centre with multiple inputs for 
phono, tuner, microphone and auxiliary ■ 40 
watt total power output, both channels (20 -f- 20) 

■ High precision solid state circuitry ■ 160 kHz 
—high bias frequency ■ Echo effect recording 
and sound-on-sound recording ■ Two easy-to- 
read VU meters, noise suppressor ■ 4 digits tape 
counter with reset button ■ Sliding-type record¬ 
ing volume control, recording button for each 
channel ■ Automatic shut-off switch, self-release 
instant stop ■ Two lid speakers, and jacks for 
external speakers—speaker switch for P.A. ■ 
Two headphone jacks: fixed and variable sound 
level monitoring ■ Flexibility of vertical or hori¬ 
zontal operation ■ Compact in size and profes¬ 
sional in performance. 



Distributed by: 

JACOBY 

MiTCHELL 

SYDNEY—26 2651 • MELBOURNE—30 2491/2 • ADELAIDE—53 6117 • 
BRISBANE—2 6467 • PERTH—28 8102 • LAUNCESTON-2 5322 • Agents: 
CANBERRA—47 9010 • N’CLE—61 4991 • PORT KEMBLA—4 2071. 



SPECIFICATIONS 

Recording systems: 

Reel capacity: 
Frequency response: 

Bias frequency: 
Flutter and wow: 

Power output: 
Signal to noise ratio: 

Dimensions: 

Weight: 


4 track stereo/mono 
recording playback 

7" or smaller 

30-22,000 Hz at 1\ ips 
30-13,000 Hz at 3j- ips 
30-10,000 Hz at I* ips 

160 kHz 

0.009% at ips 
0.12% at 3 3 ,4ips 
0.16% at 1 ips 

15 watts RMS per channel 

50dB 

17 i" x 20" x Ilf" 

46 lbs. 3 oz. 


To: Jacoby, Mitchell & Co. 
Sydney, 2000. 

Please send me information 
nearest Sony retailer. 


NAME. 

ADDRESS . 


Pty. Ltd., 469-475 Kent St., ■ 

■ 

on Sony Tape Recorders and I; 


Ui 


JMS/6A-70EA27I 
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POLAROID OSCILLOSCOPE CAMERA 


Sound Transducer 


A new low cost oscilloscope camera has been introduced by Polaroid 
Australia Pty Ltd. It copies oscilloscope traces in a fraction of a 
second and produces high contrast 3'Ain x 4%in black-and-white 
photographs in 15 seconds. 


The new oscilloscope camera is based 
on the well known Polaroid CU-5 Land 
Camera, in conjunction with light-tight 
plastic hoods which snap on to the front 
of the camera to eliminate ambient light. 

The camera is a light-weight hand-held 
unit featuring a pistol grip and trigger like 
shutter release. It has simple exposure 
settings and the makers claim that a 
person with no previous experience can 
turn out perfect oscilloscope photographs 
after only a few minutes familiarisation 
with the equipment. It requires no 
focusing and is ruggedly constructed to 
withstand heavy industrial use. It is an 
extremely reliable unit and the shutter 
mechanism is the only moving part. 

The oscilloscope hoods, in addition to 
eliminating ambient light, also position the 
camera at the proper distance from the 
oscilloscope screen. Three hoods are 
available to cover a variety of oscilloscopes 
including Hewlett-Packard, Dumont 
Tektronix and Philips. 

To photograph oscilloscope traces the 
user need only hold the camera and hood 
against the oscilloscope and squeeze the 
shutter release. Because each film develops 
outside the camera a rapid sequence of 
photographs may be taken. 

iiiiiiiiiiiimitiiiiiiiHHiiiiiiiiiiiiMiimiiiimiiiiiiiiiiiiifiiiiiMitmiiiiimiMimmiiii 


The Echonic Sound Transducer 
is an audio drive unit designed to 
be attached to any non-rigid wall 
surface capable of vibrating and 
acting as a diaphragm. It thus 
performs the same function as a 
loudspeaker. 

A sample Echonic unit was submitted 
for review by the Masterpiece Supply 
Company. In appearance, the unit looks 
like the alnico magnet from a normal 
loudspeaker unit. Compliantly mounted to 
the front of the magnet structure is a small 
steel plate with drilled mounting holes. 
The plate is driven by a voice coil, in the 
same way as the cone of a loudspeaker. 
The difference with the Echonic unit Is 
that the “tail wags the dog”. 

because the driven plate is attached to 
the wall and the magnet hangs free, the 
reaction between the two results in the 
magnet achieving the greater movement. 
However, because this cannot couple into 
the air with any degree of efficiency it 
contributes very little to the total sound. 
The wall, on the other hand, while it 
(Continued in third column; 


COMMUNI CATIONS* 
RECEIVER 


PRICE: FOR/FOA SYDNEY: $178.50 


The mounting plate measures 
2 3/16in square and the unit is 
only 1 3/8in thick. 

would normally vibrate over a very much 
lesser distance, is much more efficiently 
coupled to the air, and is responsible for 
most of the radiated sound. 

The voice coil impedance is 4 ohms 
and the nominal input power is 35 watts 
with a maximum of 70 watts. From these 
figures it was assumed that this device is 
not the most effiencent of transducers. 
This was borne out in listening tests. 

Attached to a plywood wall surface the 
unit works surprisingly well. While not 
purporting to be of high quality, the 
sound is intelligible on speech and pleasant 
on music. With a unit of this type the 
sound quality will depend very much on 
the wall surpace to which it is attached. 

While acknowledging this latter effect 
and the lack of efficiency, the device has a 
number of interesting applications. The 
unit has the advantages that it is very 
compact, sturdy and completely 
waterproof. 

(Continued on page 135) 


The shutter also provides a bulb setting 
for use on occasions when a signal on the 
oscilloscope has to be triggered by an 
external source. 

, The camera accepts easy-loading 
Polaroid Type 107 Land film, which is 
contained in packs that simply drop into 
the back of the camera. Each film pack 
contains eight 3^in x 4%in prints. 
Development time for Type 107 
photographs is 15 seconds. 

For further inquiries contact Mr P. 
Stanley, Technical Product Manager, 
Polaroid Australia Pty Ltd, 2/12 Smail 
Street, Ultimo, NSW, 2007. Phone 
211 5200. 


The camera, with 
hood , is shown on 
the right of this 
picture. Note the 
moulded hand grip 
and the trigger type 
shutter release. On 
the left is a hood, 
complete with its 
own lens. 


4 BANDS COVERING 540 Kcs. TO 30 
Mcs. 

TWO MECHANICAL FILTERS ENSURE 
MAXIMUM SELECTIVITY. 

PRODUCT DETECTOR FOR S.S.B. RE¬ 
CEPTION. 

AUTOMATIC NOISE LIMITER. 

LARGE TUNING AND BANDSPREAD 
DIALS FOR ACCURATE TUNING. 
CALIBRATED ELECTRICAL BANDSPREAD. 
"S” METER AND B.F.O. 

2 MICROVOLTS SENSITIVITY FOR 10 
dB SI N RATIO. 


(A unit of Jacoby Mitchell Holdings Ltd) 

376 EASTERN VALLEY WAY, ROSEVILLE, 2069. 
Cables and Telegraphic Address: ‘WESTELEC,* 
Sydney. Phone: 40 1212 
Please forward free illustrated literature' 

and specifications on Trio equipment. 


Name.. 

Address 
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CHECKED 
PACKED 
& POSTED 
FREE 


MEASURING RANGE* 
D.C. Voltage: 6V, 30V. 
150V, 600V (2000 ohm*/ 
V). A.C. Voltage: 6V. 
30V, 150V. 600V (2000 
ohms/V). D.C. Current: 
150 mA. Resistance: 0- 
100,000 ohms. Complete 
with 1,5 volt battery and 
test leads. Size: 3*4” z 
2%" z 1%»\ 

Checked, Packed and 
Ported — $9.5#. 
Limited Stock*. 


FLASHLIGHT BALL POINT PEN S-88 

Lights up automatically when pen cover is in position for 
writing. $2.00 posted. 

Bright illumination. Modern shape with silver finish. You 
can write when it is dark. Spare parts available. Two 
batteries 30c. Pen refill 15c. Globes 15c. 


Pocket-sire 3W* z 4V$" z 1*4". 
Instruction sheet and circuit. 

SPECIFICATIONS 
DC Volts 2Vi, 10, 50, 250, 1000. 
AC Volts 10, 50, 250, 500, 1000. 
DC Current, .1, 25, 250 M/ampi. 
Resistance, 20K and 2 megohms. 
Decibels, -20db = +62db .7K/c. 
Capacitance, .0001, .01, .0025, .25 


RADIO HOUSE PTY. LTD 


306-308 PITT STREET 61-3832 26-2817 


760 GEORGE 


STREET SYDNEY. 211-0171 


NEW RH (Radio House) RANGE 
OF MULTIMETERS 

Model RH-80 $18.00 Postage 50c 

20,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 

DC Volts. 0.5, 2.5, 10, 50, 
250, 500, 1000 V 
AC Volts. 10, 50, 250, 500, 
1000 V 

DC Current: 50uA, 5mA, 
50 mA, 500 mA 
Resistance. 5 kft, 50kO, 
500kO, 5 Megfi 
Decibels. —10 4- 62 lb 
Accuracy. DC±3%, AC 
± 4 % (of full scale) 
Batteries. Two 1.5V dry cells. 
Size AA, “Eveready” 915 

• Overload-protected by dual 
silicon diodes. • Mirror scale. 

• Double-jewelled ±2% 
meter. # ± 1% temperature- 
stabilized film resistors. 


Model RH-100 $ 39.75 Postage 75c 

100,000 Ohms per Volt DC 10,000 Ohms per Volt AC 

0 Overload Protected by Dual Silicondiodes • Double- 
jewelled ± 2 per cent Meter # per cent Temper¬ 
ature-stabilised Film Resistors • Polarity Changeover 
Switch • Mirror scale, instruction for operation with 
circuit diagram. 

SPECIFICATIONS: 

DC Volts: 0.6, 3, 12, 60, 300, 
600, 1200 V ( 100 , 000 n/V) 

AC Volts: 6, 30, 120, 300, 
1200V (10,000 O/V) 

DC Current: 12/xA, 300 /xA, 
6mA, 60mA, 600mA, 

12 amps DC and AC Cur¬ 
rent 12 amps. 

Resistance: 20KO, 200KO, 

2M0, 20MQ 

Decibels: —20 to + 17,31,43, 
51, 63. 

Accuracy: DC±3 per cent. 
AC± 4 per cent (of full 
scale) 

Batteries: Two 1.5V dry cells, 
size AA, “Eveready” 915 


NEW TYPE 
Y-3 MULTIMETB 


'HANDYMAN" 
RH 150 
$11.50 


Model RH-20 $73.95. Postage 50c 


20,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 
250, 1000 (20,000/V) 

AC Volts: 10, 50, 250, 500, 
1000 (10,000/V) 

DC Current. 50 uA, 25mA, 
250mA 

Resistance. 7kO, 700kft, 7MQ 
Decibels. —10 4-22 (at AC/ 
10V) 4-20 4-36 (at AC/ 
50V). Upper frequency limit 
7kc. 

Batteries: Two 1.5V dry cells. 

With Meter Protection $15.00 


Model RH-5S $20.00 Postage 50c 


30,000 Ohms per Volt DC 

14.000 Ohms per Volt AC 

SPECIFICATIONS: 

•DC Volts: 0.6, 3V, 12V, 
60V, 300V, 1200V (30,000 
ohms/V. 

•AC Volts: 12V, 60V, 300V, 
1200V (14,000 ohms/V). 

•DC Current: 60 A, 12mA, 
300mA. 

•Resistance: 10K ohm, IMeg 
ohm, lOMeg ohm. 

•Decibels: -10 db +23 db. 


Model RH-60 $25.00 Postage 50c 


50,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 
250, 500, 1000 V 
AC Volts. 10, 50, 250, 500, 
1000 V 

DC Current. 25 uA, 5 mA, 
50 mA, 500 mA 

Resistance: 10 kfl, 100 k(l, 
1 Megf), 10 Megft 

Decibels. —10 4-62’ db 
Accuracy: DC±3%, AC± 
4% (of full scale) 

Batteries. Two 1.5 V dry cells. 


Models RH-80, -55, -60 arc:— 

• Overload-protected by dual silicon diodes # Mirror 
scale # Double-je welled ± 2 % 

temperature-stabilised film resistors. 


meter • ±1% 


LATEST MODEL 
MICRO RADIO 

7 transistors, uses 1 standard Pen- 
lite battery size 2iin x 2iin. The 
only miniature radio using standard 
batteries (refill battery 10c). Com¬ 
plete with instruction leaflets. 
Pack and post $39.75. 
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Attractive Box From Watkin Wynne 

Australian Transistor Company have recently released an attractive, 
medium size metal box which should have a wide appeal to home 
constructors or small manufacturers. It would appear to be suitable 
for a wide range of applications, including test instruments and 
industrial control boxes. It is very reasonably priced. 



The box as it is 
supplied in kit 
form. Note the re¬ 
cessed flanges at 
front and rear , 
against which the 
front and rear 
panels are fitted. 
The vinyl covered 
steel provides a very 
attractive finish 
which needs no fur¬ 
ther treatment. It is 
suitable for test 
instruments and 
similar devices. 


A sample case -was submitted to us by 
Watkin Wynne Pty Ltd. It measures 7in x 
5in x 4in approximately, and has been 
given the code number 754, which is based 
on these measurements. 

The case is supplied as a prefabricated 
body with separate rear and front panels. 
The front and rear of the body are 
recessed to take the panels, which are held 
in place with small self tapping screws. 
(Supplied.) 

The body and rear panel are made 
from vinyl coated steel, the front panel 
from anodised aluminium. In the case of 
the sample supplied the vinyl coating was 


in an attractive black brocade, but we 
understand that other colours are available 
to order. 

The box is well made and the vinyl 
coating provides an attractive finish. The 
recessed panels add considerably to the 
appearance, and the home constructor will 
not only be able to turn out a professional 
looking instrument, but will be able to do 
this without the need for painting or 
similar finishing processes. 

Trade price of the box is $4.20, plus 
15% sales tax, where applicable. Further 
details from Watkin Wynne Pty Ltd, 32 
Falcon St, Crows Nest, 2065, NSW. 


iiiiiiiuiitiiimmimmiiiiitimmiiimumimiiuimmtiiiiiiiiiimimiiimiiiiiiimiiiiittimmiiimmimiimmmmimmmmitmiiimtmmmi 


POWER SUPPLY - Cont. 

than 1 amp. However it is debatable 
whether this is a fair test, since a load of 
this nature calls on the source to deliver 
peak currents well in excess of the average 
current drain. Apart from this latter test, 
the unit performed well with all types of 
load. 

Output from the unit is supplied from 
screw terminals on the front, panel. The 
output may be floated at up to 500 volts 
above ground. Terminals for remote error 
sensing are provided on a terminal strip at 
the rear of the unit. 

Since no circuit diagram was supplied 
with the unit submitted for review we can 
not make detailed comments in this 
regard. However seven silicon transistors 
and two operational amplifier integrated 
circuits are employed in the unit. A major 
part of the circuitry is accommodated on a 
plug-in fibreglass printed board. The 
general method of construction can be 
seen from the photograph. The overall 
standard of workmanship displayed by the 
sample supply was very commendable. 

In conclusion, this unit would appear 
to be ideal wherever there is need of a 
supply giving fixed plus and minus rails. It 
is compact, heat dissipation has been kept 
to a minimum and the overload protection 
appears to be foolproof. 

Further details regarding price and 
availability can be had from the 
manufacturers, Scientific Electronics Pty 
Ltd, PO Box 61, Blackburn, Victoria, 
3168. (L.D.S.) 


TRANSDUCER - Cont. 

It would make an ideal speaker for 
backbround music in restaurants and 
hotels where it could be installed behind 
bare wall panels. It could be of use in 
trains ana buses where the sound 
distribution must be uniform and intense 
to give good coverage. It would make an 
ideal car radio speaker as it is small and 
completely dustproof. It could also be 
used to advantage in advertising displays — 
the apparent lack of a loudspeaker would 
help stimulate interest. 

Retail price of the unit is $15, 
including sale? tax, a figure which we feel 
must prejudice its chances of acceptance 
on the local market. Further information 
can be obtained from the suppliers, 
Masterpiece Supply Company, PO Box 49, 
Caringbah, NSW, 2229. 


TRADE BRIEFS 

ROYSTON ELECTRONICS PTY LTD, 

22 Firth Street, Doncaster, Victoria 3108. 
Agent for the London Chemical Co, USA. 
Chemicals for electronics. The range of 
products, under the trade name of Lonco, 
includes top-quality plating etchant and 
solder resists, resist removers (which will 
strip all resists including KPR quickly and 
effectively), highly effective resin fluxes in 
various grades for application by flow or 
foam units, organo fluxes, solder vessel 



every month 
50,000,000 

ELNA 


Electrolytic Capacitors, are 
wired into quality equipment 
throughout the world . . . proof 
that ELNA capacitors are fully 
accepted and wanted by manu¬ 
facturers everywhere. 


Catalogue now available 


SOANAR 
ELECTRONICS 
Pty Ltd. 


SALES OFFICES 

VIC.: 30-32 lexton Rd., Box Hill. 

89 0238. 

NSW: 82 Carlton Cr.. Summer Hill. 
798 6999. 

SA: 470 MorphettSt., Adelaide. 
51 6981. 

INTERSTATE AGENTS 

QLD: R. A. Venn Pty. Ltd., Valley. 

51 5421. 

WA: Everett Agency Pty. Ltd.. West 
Leederville. 8 4137. 

Sole Australian Agents 
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your 

money 

buys 

more 


when you 
choose a 




soldering 

iron 


Both Irons are beautifully 
presented in a handy re¬ 
usable plastic pouch-pack, 
complete with one spare 
tip and two spare elements. 


TRANSFORMER BY NATRONICS 

Both operate on voltages 
from 2.5V to 6.3V A.C. or D.C. or from 
240V A.C. mains through a NATRONIC 
Scope Transformer'' fitted with 6ft. 3-core 
flex and 3 pin mains plug. 

Fully approved by electricity authorities APP. No. N/360/6894- 5 


ECONOMY 

Consumes current only whilst 
in use. Scope De Luxe performs 
all the functions of other irons 
from 40 to 150 WATTS. 
MINISCOPE—up to 75 WATTS. 
LABOUR SAVING 
Fast warm-up — always ready, 
cuts wiping, retinning and filing 
of tips to a MINIMUM. 
VERSATILITY 

Copes with all soldering jobs— 
from miniature components to 
large solder lugs. Can even be 
operatedfrom a 6 voltcarbattery 

CONTROL 

Temperature control at your 
finger tips. Heat only when, 
where and as much as needed. 

CONVENIENCE 

Ideal for those almost inacces¬ 
sible spots. No burning of 
adjacent insulation. 


SPEED 

ONLY 5 to 6 seconds’ initial 
heating up time from cold, 
then practically instantaneous. 

MINI WEIGHT 

Scope De Luxe weighs only 3£ 
ozs. complete. Miniscope l| 
GUARANTEE 
Fully guaranteed with 
tested dependability. 

SAFETY 

Low voltage operation, 
sensitive components 
tected. 

LESS MAINTENANCE 
Longer tip life. NO expensive 
heating elements to replace. 
Maintenance without special 
tools. Spare tips and elements 
readily available from your 
Scope Distributor. 


time 


Heat 

pro- 


IRH Components 
Pty. Limited 

The Crescent, Kingsgrove, 
N.S.W. 2208. Phone: 50-0111 

INTERSTATE TELEPHONES 

MELB VIC. 44.5021 
HOB. TAS. 34.2811 
LAUN. TAS. 22.844 
PERTH W.A. 8.2271 
ADEL. S.A. 23.1971 
BRIS. OLD. 211933 




THE COMPONENT DIVISION 
OF IRH INDUSTRIES LIMITED 


SCOPE PRODUCTS ARE AVAILABLE FROM ALL MAJOR 
ELECTRICAL WHOLESALERS AND HARDWARE STORES - 
THE FULL GUARANTEE APPLIES ONLY WHEN THE IRON 
IS USED WITH THE APPROVED 'SCOPE' TRANSFORMER. 
MANUFACTURED BY NATRONICS PTY. LTD. 


SCOPE - VOTED FIRST BY A HOST OF SATISFIED USERS. 


Please Post free illustrated SCOPE literature 

NAME_ 

lOr ADDRESS_ 


CITY_POSTCODE_ b 

i s 

0 fl 

e o 
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dross reducing oils, chemical wire 
strippers, fast and effective flux removing 
solvents, and chemically pure and neutral 
sonic solvents suitable for ultrasonic or 
vapour degreasing machines. The solvents 
are non-flammable and have low toxicity 
ratings. 

RICHARD FOOT (AUST) PTY LTD, 

PO Box 78, Crows Nest, NSW 2065. Agent 
for Automation Facilities Ltd and 
Electrolube Ltd, both of the UK. General 
purpose solvent, type AF Ultraclene, 
effective for cleaning and degreasing in all 
production and maintenance applications, 
such as business machines, 
instrumentation, automotive, and 
industrial fields. It is non-flammable, has 
low toxity, and is rapid drying. Ultraclene 
is packed in a 16oz aerosol to prevent loss 
by evaporation and contamination. 

Cleaning solvent, type AF Spray. Also 
packed in 16oz aerosols, AF Spray is 
specifically made for use on all delicate 
materials. It is said to have no effect on 
any known paint, plastic or coating, and 
can be used on recording heads and parts 
in computers, video and sound recorders 
and reproducers, photographic film and 
plate, precision instruments, electronic 
equipment, and gyroscopes. 

Silicone grease, type Electrolube SG-4. 
A high quality water repellent, heat 
resistant, silicone grease made to US 
military specifications. Packed in 12oz 
aerosols, it is suitable for insulating and 
sealing high tension electrical connections, 
ignition systems, and electronic 
equipment. 

RACAL ELECTRONICS PTY LTD, 47 

Talavera Road, North Ryde, NSW 2113. 
Agent for Culton Control Systems Ltd, 
UK. Insulation resistance tester, model 
270. Based on a patented circuit, this 
instrument measures DC insulation 
resistance up to 6.8 x 10 12 ohms in 
approximately one second at voltages up 
to 3KV. The measurement is independent 
of the actual value of the applied DC 
voltage and of the capacitor value for low 
values. Higher value capacitors, that is over 
30nF, are compared with a preset time 
constant. 



In operation the applied voltage is set, 
the pass limit set (either in megohms or 
seconds time constant, depending on the 
capacitor value) and the component 
inserted in a quick release jig. Two push 
buttons must be pressed simultaneously 
(for operator safety) to energise the power 
supply and commence the measurement. 
At the completion of a measurement, 
either an accept or reject lamp is 
illuminated and the high voltage removed 
from the component. 

HITACHI LTD, Nippon Bldg, No 8, 
2-chome Ohte-machi, Chiyoda-ku, Tokyo 
100, Japan. Ultra high-speed ICs. The 
company is to market overseas seven ultra 
high-speed emitter coupled logic (ECL) 
ICs for computer use. They have a power 
consumption of 40mW per gate and a 


propagation delay time of 0.8 to InS per 
gate. The seven varieties include a dual 
2-input line driver (HD2117) and a dual 
line receiver (HD2118) for signal level 
conversion, which can be used in 
combination with TTL ICs. 

Ultra high-speed LSI. Hitachi is also to 
market a large scale integrated circuit 
(LSI) in 16 varieties - seven registers, five 
data selectors, three adding gates, and one 
clock driver. Composed of 10 ECL IC 
chips on a multi-layer base, the LSI has a 
propagation delay time of 1.1 nS at each 
gate. 

DC INDUSTRIES PTY LTD, 24 

Johnston Street, Fitzroy, Vic 3065. 
DC/AC voltage inverter, 100 series. A solid 
state DC/AC sinewave single phase 
inverter, it is available in a range of models 
with outputs of 125, 250, 500, 1000 or 
1500VA at 50, 60 or 400Hz. Input is 
either 11-16V DC or 22-32V DC (12 or 
24V batteries). Other input voltages or 



output power ratings can be supplied on 
request. A small overall size and high 
efficiency are achieved by the use of 
advanced solid state circuitry and 
switching techniques that eliminate the 
need for silicon controlled rectifiers, 
thereby permitting the use of much 
smaller magnetic components. 

The 125VA model measures 12in wide, 
6in high and 8in deep. The inverter 
efficiency is 80% (except in 12V models), 
distortion is less than 5%, and regulation 
(line and load) is within ± 1%. 

LEROYA INDUSTRIES PTY LTD, 

266 Hay Street, Subiaco, WA 6008. Agent 
for the Ferrograph Co Ltd, England. 
Recorder test set, type RTS1. The unit 
can be used to test tape recorders, disc 
reproducers, tele-cine and film apparatus, 
audio amplifiers, and dictating machines. 
It will measure frequency response, 
signal/noise ratio, distortion, cross talk, 
wow and flutter, drift, input sensitivity, 
output power, and erasure. Normally only 
two leads are necessary from the RTS1 to 
the instrument under test. It weighs only 
131b, and is supplied with a test tape and 
comprehensive manual. 

CORNING GLASS WORKS, PO Box 
38, Liverpool, NSW 2170. Resistor and 
RC networks, CORDIP series. A new line 
of resistor and resistor-capacitor networks 
in dual-in-line packages provide up to 16 
components in moulded 14-pin packages 
and up to 20 in 16-pin packs. They offer 
production economies over discrete 
components for manufacturers of 
electronic equipment, chiefly from 
reduced handing, Corning says. CORDIP 
units can be handled by IC insertion 
equipment, and smaller, less complex 
circuit boards can be used with greater 
components for manufacturers of 
1/8W at 70 degrees C per resistor is 
cumulative up to 1.6W for a 14-pin 
package and 2.0W for a 16-pin pack. 

Resistance ratios of greater than 
15,000 to 1 in values of 10 to 150,000 
ohms are available. The capacitance range 
is 10 to 10,000pF with 50V ratings at 


HANDY 

INSTRUMENT CASES 




SMALL JABEL 
CASE 

4 5 aln x 2 ’ 2 in x 
I’ain complete 
with back. $1. 
posted free 
within A u s 
tralia. 


URGE JABEL 
CASE 


S’ain x 3i 8 ln x 
2 s aln complete 
with back. 

$1.50, posted 
$1.55, posted 
Australia. 


JABEL 

CASES 

are moulded 
Urea In grey 
or natural. 


Backs are 1 1 32 
bakelite. All 
prices Include 
sales tax. 



ATC 


NEW ATC 
CASE 

Black vinyl 
coated steel 
7in x 5ln x 4in 
A I u m i nium 
front panel, 
d e t a c hab!e 
back, $4.60 
plus postage. 
N.S.W. 40c; 
Vic., Qld. 60c; 
other states 
70c. 


STANDARD 
ATC CASE 

Grey plastic. 
7in x 4in x 
4!n. one piece 
top - front - 
anodised alum¬ 
inium, $3.45, 
plus postage. 
N.S.W. 40c; 
Vic., Qld. 60c; 
other states 
70c. 



From: 

RADIO SUPPLY STORES 

EV P DVW U C D C 

WATKIN WYNNE PTY. LTD. 

32 FALCON STREET, 

CROWS NEST, NSW 2065. 
Telephones 43 1912, 43 2107. 
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take your pick of the world’s finest. . . 

TOA equipment from AW A 

The world's finest public address systems and equipment . . . Australia's leading electronics organisation 


. . . AWA and TOA combine to bring a new high standard of equipment and service to Australia! TOA 


delivers high efficiency, long life and a sound that stretches carrying power and reliability to greater 


ranges in the most difficult conditions. TOA, Japan's top manufacturer of P.A. equipment, is now 


distributed in Australia and New Guinea by AWA, the 


. Australian company deeply involved with satellite 


tracking, Project Apollo, satellite communication. 

SYDNEY—Phone 797 5757 ADELAIDE—Phone 72 2366 

MELBOURNE—Phone 67 9161 PERTH—Phone 28 6400 

BRISBANE—Phone 41 1631 




A2819C 


AWA. Australia’s Own Electronics Organisation. 
TOA Electric Co. Ltd. Public Address Equipment. 
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temperature coefficients of better than 
±15% over an operating temperature range 
of -55 to +125 degrees C. By connecting 
resistors in series and capacitors in parallel, 
these ranges and ratios can be increased. 

SEVIS COMPUTER PRODUCTS INC, 
57 Putnam Street, Mt Vernon, NY 10550, 
USA. Message generator, model 101. It is 
designed to exercise and test computer 
peripheral equipment such as CRT 
terminals, printer terminals, keyboard 
printers, teletypes, etc, in the field, the 
laboratory or on the production line. The 
unit provides automatically a continuous 
repetitive “QUICK BROWN FOX ...” 
message in ASCII code at serial and 
parallel outputs at rates from 110 to 9600 
bauds. A manual mode may be used 
permitting front panel switch selection of 
any 8-bit word or character; once selected, 
the message will repeat continuously until 
changed. Start and stop bits are 
independent of the message: two stop bits 
are provided at 110 bauds, and one stop at 
higher rates. 



An external parallel input mode 
permits the instrument to function essen¬ 
tially as a parallel to serial converter. In 
this mode, it accepts any 8-bit 
TTL/DTL compatible parallel input and 
converts this to a serial output. An echo 
mode is provided in which the unit accepts 
any 8-bit message generated by the 
equipment under test and re-transmits the 
message to the receive input of the device. 
Rates are controlled either by an internal 
crystal-controlled clock, or by external 
timing signals fed in via a front panel 
connector. Odd or even parity is switch 
selected at the front panel. Clock and 
clock-bar outputs are brought to front 
panel connectors, as is a character sync 
pulse. 

RUTHERFORD ELECTRONICS PTY 
LTD, PO Box 30, North Balwyn, Vic 
3018. Agent for National Semiconductor 
Corp, USA. Communication subsystem, 
type LM373. A linear monolithic IC 
designed for AM, FM and SSB applications 
in communications receivers and 
transmitters, the LM373 contains more 
than 100 transistors, diodes and resistors, 
plus a quadrature capacitor. There are two 
amplifier sections (four gain/limiters), a 
gain control stage, a fully balanced 
FM/SSB detector, and an active AM/SSB 
peak detector 'whose output matches the 
AGC input characteristics. 

Simple external connections determine 
the operating mode. The primary modes 
are: an AM IF strip with high gain and an 
AGC range of.70dB; an FM IF strip with 
the quadrature detector input precisely 
balanced by an active network; and an 
SSB IF strip with audio-operated AGC, 
double-balanced quadrature detector, and 
automatic mixer balancing. Bandpass at 
frequencies from AF to 15 MHz can be 
shaped by either one or two external 
Filters, either of the crystal, ceramic, 
mechanical, or LC variety. An LC tuned 
quadrature circuit gives 80m V audio out 
for 75KHz deviation at 10.7MHz IF in a 
typical wideband FM application. In AM 
operation, typical sensitivity is 5uV for 
lOdB signal/noise. 


US ELECTRONIC SERVICES 
CORPORATION, Holgar Industrial Park, 
Clifton Heights, Pa 19018, USA. Plastic IC 
package. A high reliability, metallised 
plastic dual-in-line package (DIP) for 
MOS-MSI or LSIs, it is available with 24, 
28, 36 or 40 leads. The 24-lead package 
can be supplied for either 0.5 or 0.6in 
centres; the remainder for 0.6in centres. 
Lead spacing is 0.1 in. Dies can be attached 
to the DIP by either low-temperature 
conductive adhesives or high-temperature 
gold eutectic bonding. The DIP can be 
quickly and easily sealed using 
non-outgassing epoxy. All lead frames are 
made from corrosion-resistant 
copper-nickel alloy. 

PLESSEY COMMUNICATION 
SYSTEMS PTY LTD, 87-105 Racecourse 
Road, North Melbourne, Vic 3051. Digital 
display modules. A series of large 
solid-state digital display modules are 
available to meet the needs of sports clubs 
and industry. They can be manufactured 
in any size to suit customers’ 
requirements. The modules can be 
actuated by any type of controller or 
directly from a logic circuit to display any 
desired digital information. They have a 
long life and are completely silent in 
operation. The use of recessed lamps in 
reflective aluminium cans enables the 
digits to be read from an acute angle. 

FAIRCHILD AUSTRALIA PTY LTD, 
PO Box 151, Croydon, Vic 3136. Silicon 
transistors. A series of Australian-made BC 
numbered transistors has been released 
including the regular BC107, 108 and 109 
in metal cans and the same devices in 
epoxy packages, namely BC207, 208 and 
209. 

WARBURTON FRANKI PTY LTD, 

PO Box 182, Chatswood, NSW 2067. 
Agent for the Cimron division of Lear 
Siegler Inc, USA. Precision AC power 
sources, 7000/6000 series. Designed to 
correct AC power line fluctuations, the 
units provide a stable voltage and selection 
of frequencies for laboratory, test or other 
applications. Features include: available in 
58 modular configurations, single-phase 
models from 175VA to 2400VA, 
two-phase from 250VA to 4800VA, and 
three-phase from 350VA to 7200VA; 
front panel has output voltage meter, 
circuit breaker; output amplitude control, 
and voltage range indicator lamps; plug-in 
oscillators give variable frequency range 
45Hz to lOKHz; fixed frequency 
oscillators available; three-position plug-in 
card selects output voltage range. 

IBM AUSTRALIA LTD, Bradfield 
Highway & Kent Street, Sydney, 2000. 
Magnetic tape subsystem for computers, 
type IBM 3803/3420. Expected to replace 
most previous IBM 2401, 2415 and 2420 
tape drives and control units, the 
3803/3420 subsystem offers such features 
as: monolithic circuitry in tape and 
control units; faster data access times; dual 
density options; easy tape handling; and 
low-cost switching capabilities. A 
monolithic read-only memory control 
storage holds instructions that make 
efficient and automatic operation of 
multiple tape drives possible. It also 
accommodates diagnostic capabilities to 
pinpoint problems for speedy 
maintenance. Up to eight tape drives can 
be connected directly and independently 
to the control unit through a radial 
interface technique. This allows any tape 
drive to be switched off-line for 
maintenance without changing cables or 
interrupting the control unit or other tape 
drives. ■ 


“OXFORD" 

RADIO CHASSIS- 
INSTRUMENT CASE— 
ENGRAVE & PRINTED PANEL 

"MINI BOXES" 
(Aluminium) 

Any kind of metalwork 

All stock from our dis¬ 
tributors: 


N.T. 

TOP END RADIO 
P.0. Box 2059 
Darwin 


N.S.W. (NEWCASTLE) 
MARTIN DE LAUNAY P/L 
Darby Street, 

Newcastle. Phone 2 4741 


HEATING SYSTEMS 

PTY. LTD. 

19-21 The Boulevarde, 
Caringbah 2229 
Phone 525-5222 
5 lines 
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LET THE WO&.D Of , 
POSTAL EDUCATION 

RAIN YOU FOR 
ATOP JOB 



BRANCHES 
THROUGHOUT 
THE WORLD 

Great Britain, Canada, Israel, 
Singapore, Hong Kong, Thailand, 
India, Ceylon, South Africa, Sudan, 
Kenya, Rhodesia, Zambia, Tanzania, 
Malawi, Lebanon, Malta, Italy, 
Netherlands, U.S.A., Australia, 

New Zealand, British West Indies. 


TODAY 


CHECK THESE FEATURES: 


there are wonderful Opportunities for the forward-looking man 
and woman. However, the best jobs go to those who have the 
foresight to prepare themselves by proper training. 

British Institutes have already trained some 300,000 men and 
women who have reached the top of the ladder. Therefore, it is 
up to YOU to make something of yourself. Don't delay, act 
NOW. Remember that an enquiry places you under no obliga¬ 
tion but could be the turning point in YOUR career. 


■ Modern streamlined methods . .. you learn the fast way and 
make rapid progress. 

■ Courses based on STANDARD TEXTBOOKS . . . Lessons 
and Model Answers written and planned by experts. 

■ We provide all necessary text-books which remain your own 
property. 

■ Moderate fees payable by small monthly sums. Written 
guarantee. 

■ Courses can be "tailored” to individual requirements. 


OVER 500 COURSES offered by British Institutes include:— 

TECHNICAL 


Aero Engineering 
Air Conditioning 
Architecture 

Arch. Drawing & Design 
Auto. Engineering 
Building (all branches) 
Carpentry & Joinery 
Chemical Engineering 
Civil Engineering 
Computers 
Die & Press Tools 
Diesel Engineering 
Draughtsmanship 
Electrical Engineering 


Elec. Installations 
Electrical Machinery 
Electricity Supply 
Electronics 
Foremanship 
Foundry Practice 
Garage Management 
Geology 
Hydraulics 
Illuminating Eng. 
Industrial Chemistry 
Jig & Tool Design 
Machine Drwg. & Design 
Maintenance Eng. 
Management 


Marine Engineering 
Mechanical Eng. 
Metallurgy 

Municipal Engineering 
Naval Architecture 
Painting & Decorating 
Petroleum Technology 
Plastics 

Production Engineering 
Radio Engineering 
Radio Servicing 
Refrigeration 
Reinforced Concrete 
Road Engineering 
Rubber Technology 


Sanitary Engineering 
Structural Engineering 
Surveying 

Telecommunications 
Television Servicing 
Timber Technology 
Tracing 

Welding Technology 

COMMERCIAL 

Accounting 
Advertising 
Auditing 
Banking 
Book-keeping 
Business Management. 
Commercial Art 
Commercial Law 


Computer Programming 
Costing 

Data Processing 

Economics 

Fiction Writing 

Journalism 

Office Management 

Personnel Management 

Salesmanship 

Secretaryship 

Shipping 

Travel 

GENERAL 

European Languages 
Mathematics 
Shorthand 
Typewriting 


And many other Subjects. 

Details of Engineering and Commercial Exams., Certs, of Competency, Matriculation, etc. 



SECURE 
OIME OF 
THESE 
BOOKS 


POST 
COUPON 
NOW! 


Full 



British Institute of Careers 

Dept. Bi6i College House, 

113 Pacific Highway, North Sydney, 2060 

I am interested in_ 

Please send me the appropriate Career-Book. 

Name (Please print) _ 

Address_ 


Occupation. 


Age. 



BRITISH 

INSTITUTE 

OF 

CAREERS 

In association with 
British Institute of 
Engineering Technology 


THE B.I.C. GROUP LEADS THE WORLD IN POSTAL TRAINING 
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TECHNICAL BOOKS 
AND PUBLICATIONS 

--- I ___ 

Electronics and intruder alarms 


SECURITY ELECTRONICS. By John E. 
Cunningham. First edition, first 
printing 1970. Soft covers, 159 
pages, 8 V 2 x 5% inches, illustrated by 
circuits, diagrams, and photographs. 
Published by Howard W. Sams & Co 
Inc, Indianapolis, Indiana, USA. Price 
in USA $4.50. 

This book covers the operating 
principles of electronic security devices, 
or, as they are more popularly called, 
“burglar alarms”. It is not in any sense a 
constructional book, since it deals mainly 
with commercial equipment and 
components. On the other hand, it is not 
simply a recital of commercial packages, 
or reprints of manufacturers’ 
specifications. 

It may best be described as a fairly 
detailed summary of currently available 
security systems, with an indication as to 
their most useful level of application, and 
their advantages and disadvantages 
compared with other systems. It discusses, 
for example, the various forms of 
detection devices, ranging from the simple 
door or window contact, through 
photoelectric devices, ultra sonic devices, 
to microwave devices, plus audio and 
visual monitoring. 

At the same time is discusses the 
various alarm systems which may be 
activated by these devices, ranging from 
the simple buzzer or bell to automatic 
telephone dialling systems and manned 
security centres. 

Some idea of the scope of the book 
can be gained from the chapter headings, 
as follows: 

1, Electronic Intrusion Alarms. 2, 
Electromechanical Detectors. 3, 
Photoelectric Detectors. 4, Ultrasonic 
Intrusion Detectors. 5, Microwave 
Intrusion Detectors. 6, Proximity 
Detectors. 7, Audio and Visual 
Monitoring. 8, Detection of Objects 
(concealed weapons etc.) 9, Alarm and 
Signalling Systems. 10, Accessories and 
Auxiliary Equipment. 11, Practical 
Applications. 12, Electronic 
Eavesdropping (and counter measures). 
13, The Future of Security Electronics. 
Appendix, Integrated Circuits. 

This book should be useful to anyone 
who has a security problem - not as a 
constructional guide, but as a guide to the 
general philosophy of security systems. 
For example, how do burglars, at various 
levels from the petty thief to the big time 
professional, approach the problem of a 
protected establishment? Or react when an 
alarm is tripped? What type of alarm is 
best suited to a particular security 
problem? What problems are likely to be 
encountered with particular systems? 
These, and many similar questions, should 
be asked about any situation, and this 
book guides the reader’s thinking along 
these lines. 

For someone who wants to install a 
system, this book will assist by helping 
him to evaluate the type of system most 
likely to suit his requirements. On the 
other hand, for the manufacturer or 


would-be manufacturer of such 
equipment, there is also much useful 
information; particularly information 
which he can pass on to his customers as 
advice on choosing and using a system. 

And for the hobbyist or experimenter 
there is plenty of inspiration and ideas 
which he can try converting to practical 
hardware. 

The book is not without its faults. 
Some of the electronic explanations are 
sketchy to say the least, and suggest that 
the writer had not fully grasped the basic 
principles. One example is in the chapter 
on speech scramblers, where the author 
pins his explanation on the energy versus 
frequency pattern of typical speech. In 
fact, only the frequency spectrum needs 
to be considered in the case he cites. 

Similarly, the explanation of how the 
ultrasonic receiver distinguishes between 
ultrasonic energy and modulation of it by 
an intruder omits to distinguish between 
AC and DC output from the detector. This 
omission makes all the difference to a 
reader’s understanding of how this part of 
the system functions. 

But these criticisms are minor when 
one considers the level at which the book 
is aimed. They are unlikely to mislead 
readers at any . level to any significant 
extent. They are more than offset by the 
wealth of background information which 
the book contains. 

Our copy came direct from the 
publishers, but should be available from 
Australian distributors in the near future 
or to order. (P.G.W.) 

Hobby projects 

64 HOBBY PROJECTS FOR HOME AND 
CAR, by Bob Brown and Mark Olsen. 
Published by TAB Books, Blue Ridge 
Summit, Pennsylvania, USA. Paper 
covers, 8 Vi x 5&in, 189 pages, 
illustrated with numerous line 
drawings and circuit diagrams. Price 
in Australia, $4.95, or with hard 
covers $8.70. 

The word “hobby” in a title carries the 
implication that the book contains 
instructions for building simple devices - 
and this is undoubtedly the intention here. 
Some of the projects are merely gimmicks, 
but others look as though they could be 
genuinely useful in the home or car, 
provided the reader is able to build and 
operate them on the basis of the limited 
assistance he is given by the authors. 

Superficially, the book would appear 
to have some attraction for the hobbyist. 
After a short section dealing with tools 
and construction techniques comes the 
main project material divided into two 
sections: Projects for the Home - Projects 
for the Car. Items such as “Electric candle 
which lights with a match” and “Magic 
wand lamp switch” may be classified as 
purely gimmicks, but more practical items 
are a light sensitive garage light control, 
burglar alarms and a device for silencing 
sound during TV commercials. Such items 


as a rain detector, a shooting gallery game 
and a splash alarm for swimming pools are 
designed to appeal to the gadget-conscious 
reader. 

However, there are two serious 
drawbacks to cope with before one even 
starts. Firstly, many of the circuits operate 
directly from AC mains, without the 
benefit of an isolating transformer. 
Although this may be acceptable in the 
USA, where the mains supply is 117V, it is 
very definitely not safe in Australia with 
its 240V supply. Secondly, most of the 
projects in the first section of the book are 
built around a device called an “isolation 
relay”, which comprises a combination 
step-down transformer and separate relay 
with a common core. It is doubtful 
whether this component is available in 
Australia. 

Such strictures are not applicable to 
the car section, where everything is 
battery operated. Among the items 
described are tachometers, headlight 
alarm, dwell meters, battery charger, theft 
alarms and timing lights. One intriguing 
item is described as a “miles per gallon 
meter”, but more of this later. Amateur 
radio operators are catered for with a 
number of items - direction finding aerial, 
mobile RF power meter and dummy load, 
an “S” meter, and a mobile voice control. 

A study of the various projects in this 
section shows many of them to be 
designed on fairly standard lines, and 


LAFAYETTE 

OF USA 
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GUIDE TO 
EVERYTHING 
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ELECTRONICS 
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”THATS WHAT I’M EARNING 
IN ELECTRONICS 
THANKS TO TECHNIPAC” 


— Phil Dreoni — Sutherland N.S.W. 



Find out how YOU can earn BIG money in the field of Electronics. 
A better job with greater prospects or — in your own business full or 
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Technipac Systems 

955 Pacific Highway, Pymble. 
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many could well prove practical and useful 
within their limitations. However, others 
are of dubious value, and others again are 
definitely suspect. One gains the definite 
impression that the authors are not too 
well versed in some aspects of the matters 
they are discussing, and some of the 
descriptions of the items and the 
instructions for making them, leave a lot 
to be desired. While one can concede that 
the writing style is suitably simple and 
straightforward, the limited amount of 
information provided is likely to leave 
inexperienced constructors guessing — not 
only about how to build the device, but 
even about what it is supposed to achieve. 

A particular example of this is to be 
found in the so-called “miles per gallon 
meter”. This certainly will not provide the 
user with a reading of how many miles he 
obtained from the last gallon of petrol he 
has used and, after reading the sketchy 
description three times, this reviewer is 
still not sure what it is supposed to do. 
Another item which caused furrowed 
brows is a “vibrator rejuvenator”, which 
appears to use a very dubious and 
potentially dangerous method of curing a 
non-existent fault. I have no hesitation in 
saying that this is a book which is not 
worth its purchase price to Australian 
readers. 

Our review copy came from the 
Australian distributors for TAB Books, 
Grenville Publishing Co, 401 Pitt Street, 
Sydney. (H.A.T.) 


Colour TV service 

TRANSISTOR COLOUR TV SERVICING 
GUIDE. By Robert G. Middleton. 
Published 1969 by W. Foulsham & 
Co Ltd, Slough, Bucks, England. 
Hard covers, 111 pages, 11 x 
Scinches, illustrated by circuits, 
diagrams and pictures, many of the 
pictures being in colour. Price in 
Australia $5.95. 

If you are a serviceman or a service 
department manager, and you want to get 
worried, I suggest that you have a look at 
a copy of this book. This remark is not 
meant as a criticism of the book, however. 
Its likely depressing effect flows simply 
from the fact that it highlights the road 
ahead. 

And yet, it may be possible to take 
some perverted comfort from the 
introductory remarks by W. Olivier, who 
points out that British colour TV receivers 
are especially complicated because, in 
addition to the problems of the colour 
circuitry itself, the receivers have to cope 
with VHF and UHF reception, two sets of 
line standards and two sets of audio 
standards. Australian servicemen will at 
least be spared this additional complexity; 
it may even be that, faced with actual 
colour receivers, the theory and the 
instructions set out in textbooks like this 
will seem somewhat less forbidding. 

Being written for the American scene, 
the book is concerned with American 
standards and with the NTSC rather than 
the PAL system. However, the basic 
thinking, in the troubleshooting sense, 
should still be valid and the book should 
therefore retain much of its value for the 
studious Australian reader. Certainly, it 
comes from a market area where 
transistors and colour television, 
separately and together, are well past the 
introductory stage. 

There are ten chapters altogether, as 
follows: 1 - Introduction; 2 - Troubles in 


Black and White Sections; 3 - Colour 
Killer and Automatic Chroma Control 
Troubles; 4 - Colour-Sync Troubles; 5 - 
Chroma Bandpass Amplifier Troubles; 6 - 
Chroma Demodulafer Troubles; 7 - 

Chroma Matrix Troubles; 8 - Convergence 
Troubles; 9 - Sweep and High Voltage 
Troubles; 10 - Colour Signal Generator 
Troubles. 

Full colour illustrations are used where 
necessary to illustrate incorrect colour bar 
patterns, etc, and these are worth far more 
than a whole page of words. 

Some may feel that they would rather 
leave their study of colour to when the 
pressure is on, or until manufacturers 
provide instructional facilities. Fair 
enough but if, alternatively, you are one 
of those who like to be forearmed, then 
this book is worthy of consideration. Our 
copy came from Grenville Publishing Co 
Pty Ltd, 401 Pitt St, Sydney 2000. 
(W.N.W.) 


Transistor projects 

TRANSISTOR ETCHED — CIRCUIT 
PROJECTS by James Kyle. Published 
1969 by W. Foulsham & Co Ltd, 
Slough, Bucks, England. Hard cover, 
approx 150 pages, SVi x 5 inches. 
Illustrated with diagrams and 
pictures. Price in Australia $4.05. 

Originally published in America by 
Howard W. Sams in 1965 and 1968, this 
book was reprinted in England in 1969, 
with an additional chapter for English 
readers by W. Oliver, G3XT. 

As the title suggests, it is a book of 
relatively simple projects, having in 
common the fact that they can all be built 
easily on small printed wiring boards. With 
this in view, a collection of wiring patterns 
are included at the back of the book on 
transparent paper. The intention is that 
these should be cut out as required and 
used to make a printed board, using one or 
other of the do-it-yourself board kits on 
the American market. 

Unfortunately, our own experience 
with such kits would suggest that there is a 
lot more to making a good board than the 
instructions often indicate and, reading 
between the lines, we gather that W. Oliver 
shares our reservations. However, for those 
who want to “give it a go”, chapters 1 and 
8 have to do with making boards in the 
do-it-yourself manner. 

As far as the projects are concerned, 
they would appear to be a rather more 
useful collection than one often 
encounters in such books. However, they 
are pared down to the last possible 
component and the explanatory matter is 
likewise abbreviated. We would regard 
them as a starting point for experiment 
rather than rigidly designed units waiting 
only to be duplicated. 

Included are some simple transistor 
amplifiers and preamplifiers, simple 
receivers and converters, three or four 
gadgets, some simple bits of test 
equipment and a couple of transmitter 
items, which would be of dubious interest 
only to licensed amateur operators. 

It is not a book that one could get 
wildly enthusiastic about but it is more 
suitable for Australian readers than most 
others I have seen in its category. If you 
have the urge to build, making use of 
transistors and other oddments, the book 
could most likely “earn its keep”. Our 
copy came from Grenville Publishing Co 
Pty Ltd, 401 Pitt St, Sydney. (W.N.W.) 
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LANTHUR 

ELECTRONICS 

BASIC POWER SUPPLY 
KIT 

Consists of transformer—240/6.3, 7.5, 8.5, 
9.5, 12.5 and 15 volts. Sel. bridge rectifier 
and 1000/16 filter capacitor. 

Will give D.C. voltages from 6 to 12 at 
600 mA. Wiring diagram and instructions 
supplied. Suitable for transistor radios, 
tape recorders, record players, etc., $4.95 
2 amp. version of above .. .... $6.95 

Plus pack, and post., Vic., 40c. Other, 70c. 


MULTIMETER CT-500 

Range Selection by Rotary Switch 
20,000 ohms per volt D.C. 

10,000 ohms per volt A.C. 

D.C. VOLTS: 0-2.5, 10, 50, 250, 500, 5000. 
A.C. VOLTS: 0-10, 50, 250, 500, 1000. 
D.C. CURRENT: 0-0.05, 5, 50, 500 ma. 
RESISTANCE: 0-12K, 120K, 1.2 Meg, 12- 
Meg. (60, 600, 6K, 60K midscale). 
DECIBELS: Minus 20 to Plus 62 db. Com¬ 
plete with battery and test leads. 
SPECIAL PRICE WHILE THEY LAST 
$13.95, including sales tax. 

Plus postage, Vic., 40c; Other, 70c. 


CADET SPEED CONTROLLER 

Will control speed of electric hand tools 
down to stop, without loss of torque. Com¬ 
plete with flex and plug. 

2 amp rating .... .. $11.00 

10 amp rating .... .$18.50 

Plus pack, and post., Vic., 40c; Other, 70c. 


MAKE YOUR OWN 
PRINTED CIRCUIT BOARDS 

Kit consisting of one 12in x 12in copper- 
backed board, etching materials and instruc¬ 
tions .... .... .. $3.00 

Plus pack, and post., Vic., 40c; Other, 70c. 


INSTRUMENT CABINET 

Plastic, with sloping aluminium panel. Ideal 
for test gear, intercomms, ext. speakers, etc. 
7Viin x 4Viin x 4Viin approx size .. $3.50 
Plus pack, and post., Vic., 40c; Other, 70c. 


AMPLIFIER MODULE KIT 

1.3 watts with 12 volt supply. 3.5 watts 
with 20 volt supply. Consists of printed 
board, 3l4in x 2V4in. 4 Fairchild transistors, 
6 resistors and 5 capacitors. Circuit supplied. 
$5.95, plus pack, and postage, 15c. 


FRE COLOUR CODE FOR RESISTORS 
WITH EACH ORDER 


SILICON DIODES 

STUD MOUNTING. FORWARD OR 
REVERSE TYPE. 25 amps. 

100 p.i.v, $1.10. 

200 p.i.v., $1.25. 

Stud mount adap‘ers to suit, 35c. 
Plus pack, and post., 12c, any quantity. 


SETS OF DRAWERS 

Steel Case containing 4 Polystyrene Drawers, 
5 Vi in x 2%in x H41n approx. Dividers 
supplied to subdivide drawers into three 
compartments. Cases may be stacked by 
sliding one on top of another. $1.75 each. 
Plus post, and pack., Vic., 40c; Other, 70c. 
Above postage covers from one to four sets. 

FLASH MAGNIFIERS 

Lights and magnifies at the same time. Built 
in scale for comparison. Ideal for all 
hobbyists and a great he’p to anyone with 
weak eyes. Supplied in display box with 
batteries, $2.95. 

Pack, and post. free. 


LANTHUR 

ELECTRONICS 

69 BUCHANAN AVENUE, 
NORTH BALWYN, 3104 
VIC. Telephone 85 4061 
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Programme yourself 
for success in the computer age 

Take advantage of new trends in commerce and industry. Step up to a more interesting 
career, with higher pay and increased status. Opportunities abound for those with the 
right specialist skills, and you can acquire them through easy-to-follow I.C.S. home study 
courses attuned to modern needs. Post coupon below for details without obligation. 


Select the career that suits you best 


TV, Radio Electronics 

Basic Electronics 
Colour TV Servicing 
Commercial Operator’s 
Certificate 

Computer Technician 
Electronic Engineering 
Electronic Instrumentation 
and Control Systems 
Electronics Technology 
Electronics Technician 


Fundamentals of Electronic 
Computers 

Hi-Fi and Sound Systems 
Industrial Electronics 
Maintenance of Electronics 
Equipment 
Radio-Television 
Engineering 
Radio and Television 
Servicing 

Radio Electronic Telemetry 
Transistor Radio and 
Printed Circuit Servicing 


Computer Programming 

Business Data Processing 
Cobol Programming 
Computer Systems Analysis 
Fortran Programming 
General Computer 
Programming 
I.B.M. 360 Computer 
Office Automation 
Operational Research 
Systems and Procedures 
Analysis 



CUT OUT AND POST THIS COUPON 
a TO INTERNATIONAL CORRESPONDENCE 

x b A , 0 E NO 'fcm SCHOOLS, DEPT. 535—TODAY. 

Please send me, without cost or obligation, the I.C.S. book on 


Name (Mr., Mrs., Miss)_Age_ 

please print 

Address_ 

_Postcode__ 

Q ecu not. on _Phone_Dept. 535 

POST TO: International Correspondence Schools, 400 Pacific Highway, Crows Nest, N.S.W. 2065. 
Telephone 43 2121. Also in all States throughout Australia and in N.Z. 

If the career you want is not listed please nominate the course you want. 
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Telephone switching systems 


BASIC TELEPHONE SWITCHING 
SYSTEMS. By David Talley. Soft 
covers. 166 pages, 9 _x 6 inches, 
illustrated by circuits, diagrams and 
photographs. Published by Hayden 
Book Co Inc, New York, USA. Price 
in Australia, $6.15. 

According to the Preface, “This book 
was written with the technician, advanced 
student, and engineer in mind. It is hoped 
that this treatment of an intricate subject 
will prove particularly helpful to personnel 
in the communications field, especially 
those responsible for the engineering, 
operation and maintenance of 
telecommunication services”. 

The following chapter headings give 
some idea of the contents: 1, Growth of 
Telephony. 2, Telephone System 
Concepts. 3, Conveying Switching 
Information. 4, Signalling Methods. 5, 
Switching Network Fundamentals. 6, 
Central Office Power. 7, Step-by-step Dial 
System. 8, Crossbar and other Control 
Switching Systems. 9, Operations of the 
No 5 Crossbar System. 10, Electronic 


Railway history 

STEAM TRIUMPH ON RAILWAY 
ACROSS AUSTRALIA. By William 
A. Bayley, Fellow of the Royal 
Australian Historical Society. Stiff 
paper cover, 64 pages SVi x 5 Vi 
inches. Published by Zig Zag Press, 
17 Point St, Bulli, NSW 2516. Price 
in Australia $1.00 plus 15c postage. 
STANDARD GAUGE RAILWAY 
ACROSS AUSTRALIA. Same 
author, size, price. 

LITHGOW ZIG ZAG RAILWAY. Same 
author, price, 44 pages. 

These books are in no sense electronic 
and would have qualified much better for 
mention in our new journal “Modern 
World”, had it been published sooner. 
However, our guess is that a lot of EA 
readers have more than a passing interest 
in steam trains and may therefore like to 
know about these small historical 
publications. 

The first book “Steam Triumph . . .” 
tells the story of the venture, organised 
recently by a group of railway enthusiasts, 
which sent a steam-drawn train right 
across the Australian continent from 
Sydney to Perth. Lead loco for the 
journey was the famous NSW streamliner 


LITERATURE - in brief 

PHILIPS ELECTRONIC MEASURING 
AND MICROWAVE NOTES, 1970/2. 
Published by nv Philips 
Gloeilampenfabrieken, Holland. Contents: 
Combined colour/monochrome pattern 
generator PM 5 544; New test-signal 
generator for transmitter and studio 
measurements; The PM 3400, a new 
sampling oscilloscope with a rise time of 
200pS; Applications of the new 
monochrome and colour test-pattern 
generator PM 5544; Applications of a 
tone-burst gate; A new universal 
extensometer. Inquiries to Philips 
Industries Ltd, GPO Box 2703 Sydney, 
2001. 


SEMICONDUCTOR NEWSBRIEFS, 
Vol 4, Number 2. Published by Motorola 
Semiconductor Products Inc, USA. 
Contents include; Program your own 
ROM; MRTL drives TTL-DTL loads 
directly; Radiation resistant TTL 
compatible with 54H/74H; Phase-locked 


Switching Systems. Glossary. Index. 

How well the author has succeeded in 
his aims is rather difficult to judge. In fact, 
it is perhaps significant that this question 
could most probably be answered only by 
a technician or engineer in the same field. 
In short, it would appear to be of little 
value to explain the workings of telephone 
switching to anyone not having at least 
some background in the subject. 

The value of the book as a basic text or 
reference for students and technicians is 
also difficult to judge but, at least in 
Australia, it would suffer considerably by 
reason of differences in both techniques 
and terminology between Australian and 
American telephone systems. 

The overall impression is that the 
author has tried to cover too large a 
subject in far too small a volume. While a 
commendable effort, it seems likely that 
the material has been condensed to the 
point where it is fully comprehensible 
only to those who least need it. 

Our copy from Grenville Publishing Co 
Pty Ltd, 401 Pitt St, Sydney. (P.G.W.) 


3801. The book is a mixture of history, 
narrative, quotations from brochures, etc, 
plus numerous pictures of the run. 

“Standard Gauge . . .” is more 
historical in character, beginning with the 
first railway installations in Australia, 
tracing the growth of the mixed gaug 
system and, finally the more recent events 
which have seen most of the capitals 
linked by standard gauge. This book, too, 
contains many pictures of trains and locos, 
old and new. 

“Zig Zag . . is concerned primarily 
with the problems which railway engineers 
had to face in driving a line from Sydney, 
across the Blue Mountains, to the western 
plains. In these days of airlines and 
efficient road transport, it is difficult to 
appreciate the pressures which forced the 
NSW Government to complete the railway 
to the west, in the face of such difficulties 
and involving such seemingly cumbersome 
solutions. 

Perhaps better described as booklets 
rather than books, the three titles should 
provide interesting reading for those who 
have nostalgic memories of the days of 
steam. Our copies came from the 
publishers. (W.N.W.) 


loop ICs; MDTL hex inverter drives 30V 
lamps, relays or MOS loads economically; 
2W audio amp integrates more of the total 
audio function; Low-cost functional 
circuit IC line; New product briefs; Plastic 
trigger/triac pairs; 6A axial-lead silicon 
rectifier series; TO-116 packaged quad 
memory drivers; Plastic flat-pack 
MOSFETs; Computer-aided design system; 
Plastic MDTL makes vending machine 
decisions. Inquiries to Motorola Australia 
Pty Ltd, 37-43 Alexander Street, Crows 
Nest, NSW 2065. 

THE MICROPHONE, Vol 6, Number 
2, September/October 1970. The official 
journal of the Australian Tape Recording 
Society, PO Box 9, Crows Nest, NSW 
2065. Contents: Editorial; Microview - 
the Convoy “Pulsync”; Tape 
correspondents wanted; A mono/stereo 
monitor amplifier; Members’ microview — 
the Teac model A-1200 tape deck; 1970 
Early-Bird Drawing; Trade and technical 
editorial; ATRS tape library. 


PLAN 

YOUR 

FUTURE 

CHOOSE a career in the field of 
ELECTRONICS* — the Nation’s most 
progressive and fastest expanding 
industry. 

Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applica¬ 
tions. 

YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 

KNOW 

WHERE 

YOU'RE 

GOING 

A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 
A thorough and practical grounding 
is available to students in broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation arid studio con¬ 
trol and testing. 

C = COMMUNICATIONS 
Cqmbines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of Goulburn Street). 

Daily: 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction on equipment). 

... STUDY 
.. NOW 


"... 

Send for training 

syllabus. There is no obligation.**^ 

NAME... 

ADDRESS.. 

the MARCONI SCHOOL of 
wireless 

G.P.0. Bax 2516, Sydney 
A Service of Amalgamated Wireless (Australasia) Ltd. 
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Pf#i3g?lPf MULLARD 10x10 
waMf R M S 

With output transistor PROTECTION, .Frequency 
response 40cy to 30KC. Distortion 0.5%. Treble, 
bass, boost 20DB. 

Complete kit of parts No. 480C. 

Wired and tested No. 408D. *13-2° 

Cabinet as Illustrated.extra $10.00 

Magnetic pick-up pre-amp. No. 762D extra $11.50 
Inbuilt b/c tuner with w/filter • • . . extra $35.00 
Plus freight. Write for brochure. For special 
Sat. demo, ring 59 6550. 


WALKIE TALKIE TRADE-IN MONTH 


Let's get rid of all those illegal Walkie Talkies. Here's your chance to get real money back for 
those old sets that you are not really game to use. It's not worth risking a fine and confiscation. 
Your sets are worth real money if you trade in on the famous TOKAI range of equipment. 


P.M.G. approved walkie talkies from $25. Trade-ins accepted. 


TOKAI TC502 

^ 1 watt 
A' all steel case 
^ Sep. leather case 
Ext. aerial con. 
^ Ext. power con. 
^ Mic input 
if Squelch 

Nick cad bats AC 
adaptor base aerial 


TOKAI TC512 

★ 300 MW 
At 1 1 transistor 
Ar Squelch 
Ar Tone call 
A' Cow hide case 
Supplied 

A All metal const. 

We also repair and 
hire C.B. equipment 


New AH 
Silicon 
30/60 
WATT P.A. 
PORTABLE 
AMPLIFIER 

12-16 volts. 2 Inputs. 5MV and 100MV. 
Dimensions 6 > 2 in W x 3 * 4 ln H x S^in 
D. 15 ohm output No. 763D. . . $62 
For 125.250.500 ohm output S92D. 
$62. For 240v op.. $33 extra. 

10 watt P.A. amp. similar to above. 
4 ohm output. 240v. op. No. 485. $40. 
Freight extra. 

C.D. IGNITION COIL 

For E.A. (Fraser) circuit. Mounted on 
strong fibreglass printed circuit coded 
for all other components. Polyester film 
layer insulation. Connected and tested 
with mounting screws and nuts. No. 
787. $ 8 . 


R.C.S. COMPLETE 
DO-IT-YOURSELF 
KITS 


Peak reception, 
low price. No ex¬ 
pensive test equip¬ 
ment. Everything 
fits. 1964 RF 
Transports 7. 

Complete kit — No. 640 . . . . $43.50 
Portable car radio, identical to 640 
above, plus extra switch and car coll. 

etc. No. 642 .$46.00 

Postage $1 

(Write for booklet on 640 and $42.) 


NEW TRANSISTOR PREAMP 
KIT 

SIZE 3 x 2 x lln, 2 reg. for Stereo. 
LOW IMP. Input 2 trans. 672C $«.S0 

Wired ready for use 672D . . . $8.00 

HIGH IMP. 2 tran. 680C . . . . $6.50 

Wired ready for use, 680D .... S 8.00 

HIGH IMP silicon 3 tran. 682C $8.00 
Wired ready for use. 682D .... $9.50 
Postage 10c each. Write for data. 


COILS and IF's 455 Kc 


Aer. R.F.. OSC. and |F*s 

Ferrite Aer. . 

No. 265 Universal tape OSC. Coil. $6 
Postage 10c. Write for details and price. 


. $ 2.00 

$2.40 


NEW SPECIALS FROM R.C.S. 

HI-FI BROADCAST - » 

TUNER UNIT 4 rifUllini lllin 
TRANSISTORS — HI 
SENSITIVITY 

R.F. mixer. I.F.. pwr. dectr. stages, adjustable aerial 
coupling. Complete as lllust., wired and tested with 461 
dial, knobs and switch pot No. 474D, $31. Postage $1. 
WHISTLE FILTER for above set for 8 kc bandwidth (can 
be altered to 9, 10 or IIKc). No. 128, $4. Post 10c. 


R & H and E.A. PRINTED CIRCUITS 

Clearly coded for easy assembly. With blueprint parts list. 
Immediate dispatch. Add 20c postage for each. Specials to 
your drawings — write for particulars and drafting aids. 

$2.80 
$1.80 


686—65.P.12B 
594— 66 .R.2 
704—67.P.2 

707— 67.P.3 

708— 67. A.3 

709— 67.P.4 
711—67.A4 

723-68.5.T 

731—68.M.12 
734—69.5.T 
750—70. A. 1 
75 5—70.R.1 
758—10P.1 

All above $2.50 


578—S1.9.C 

585-61.IIP 

587-61.1 1P1 

577—52.1 .C 

576-53.A.10 

563—64.M.7 
579-64.A.8 

683— 64.A.9 

678-65.0.9 

679—65.M.9 

684— 65.P.10 

685— 65.P.1 2A 
769—70.K6 


726—68.A.8 
753—69.F.10 

771— 70.P-6 . 

772— 70.G.7 
776—70. A.2 


f 2.00 
2.00 
$4.00 


717- 68 .P.1 

741—69.P.5 

7A7 rh rift 

659-65.T.3 

727—S8.8.T 
7?o_ cr n q 

746—69.P.9 

$3.00 

/ A'O UO.U. J 

$3.20 


734—59.0.1 

728- 68 . S. 3 

740— 
68.10.CL 
759—70.C.1 


742—59.C-9 
748—69.D.10 
754—69.C.11 

749-69.C. 1 2 

751—70.TX.1 


$5.00 


transformer 

Tap 6 v and 9v D.C. at 
100 milllamps 


Filter, condensers, rectifier, 
case. etc. $6.50. Post 20c. 


resistor. 


NEW STEREO 
MAGNETIC 
PRE-AMP 

Hum free. 5MV Input. 
250MV out. Size 3" x 
2" x 1 ”. Wired ready 
for use. No. 762D. 


$11.50 

Post 10c 


NOISE FILTER 
for radio and TV 

No. 27 line filter. 2 

amp.$8.50 

No. 29 10 amp. No. 

29B 20 amp. line 

filter.$35 

No. 30 pulse filter. 2 

amp.$11.50 

No. 11 aerial filter $13 
Order direct. Pack, and 
post 50c. 


— 


-jp=— 




MAGNETIC STEREO PRE-AMP 

In 5MC out 250 Mv. Bass and treble 

20DB. No. 724C.$29 

Wired ready for use.$31 

Postage 30c each. 

For crystal ceramic No. 722D . . $27 


R.C.S. 


NEW 
AUDIO 
AMPLIFIER 

4 transistors 

or 1 watt. 
Small size, cabi¬ 
net 3in x 2!n x 
lln plastic. 
Suitable crystal 
P./up. Inter¬ 
com. micro¬ 
phone, radio 

etc. (9 volt.) 

DO-IT-YOURSELF KIT 665 . . . . $10 

(Post 10c). Wired ready for use 665 D, 

$11.50. 

to — 


Order by Mail Order. Postal Note or Money Order (add post.), direct 

RADIO PTY. LTD., 451 FOREST ROAD, BEXLEY, N.S.W., 587 3491, 587 5385 
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AUSTRALIAN TELECOMMUNICATIONS 


The Australian Telecommunications 
Development Association (ATDA) has 
published a 36-page booklet entitled 
“Australian Telecommunications 1970". 
The publication is illustrated with 
numerous photographs (some in colour), 
maps and diagrams. 

The booklet describes different aspects 
of the telecommunications industry under 
the following headings: Size and structure 
of the telecommunications industry; 95% 
of the world within reach of your 
telephone; The industry's biggest 
customer; Export successes; Components 
by the millions; Advances in traffic 
control; Communications by cable; 
Growth of privately owned networks; 
Australia's Ikara; Equipment for defence 
needs; Research and development; Radio 
aids in weather bureau; Mobile phones 
speed commerce and industry; A future 
full of promise; Career opportunites; The 
association and its aims; List of members 
of ATDA. 

The telecommunications industry can 
be divided broadly into two parts. The 
first is the manufacturing industry, 
comprising those firms which make and 
supply the professional apparatus and 
equipment, cables, etc for the 
communications services. These firms are 


TECNICO ELECTRONICS, PO Box 
12, Marrickville, NSW 2204, has available 
the following technical notes published by 
Princeton Applied Research Corporation, 
USA. T-265, Phase stability measurements 
for lock-in amplifiers. T-244, Liquid 
chromatography with increased 
effectiveness. T-242, Ratiometric 
measurement of second harmonic 
distortion in frequency multiplexed 
systems. T-240, Measurements of tunnel 
diode parameters with lock-in amplifiers. 
T-241, Chopped frequency response 
measurements of photodetectors. 

EMERSON & CUMING INC, Canton, 
Mass 02021, USA, has published a folder 
describing Eccosil silicone dielectrics. It 
describes 13 different silicone products 
including potting compounds, adhesives, 
coatings, sealants, and foams. A table lists 
such properties as viscosity, cure 
temperature, colour, specific gravity, 
hardness, service temperature, tensile 
strength, elongation, water absorption, 
dielectric strength, volume resistivity, 
dielectric constant, and dissipation factor. 



The folder is well illustrated with 
application photographs, and is suitable 
for wall-mounting. 

TELECOMMUNICATION JOURNAL, 
Vol 37, No 11, November, 1970. 
Published by the International 
Telecommunication Union, Place des 
Nations, 1211 Geneve 20, Switzerland. 
Contents include: Training to fill a 
dangerous gap, by P. B. Collins; Some 
suggestions on CCITT meetings, by T. 
Matsumoto; The pulsars, by F. G. Smith. 
Under the heading of “Ideas and 
Achievements” are: Introduction to 


represented by the ATDA which, however, 
is not concerned with manufacturers of 
consumer goods such as radio and 
television receivers. The second part of the 
industry is the operational one, carried out 
by the Australian Post Office, OTC, the 
armed services, other government and 
semi-government bodies, and by private 
operators. 

Some figures given in the booklet help 
to convey the size of the 
telecommunications manufacturing 
industry. Its output of equipment and 
materials in 1968-69 considerably 
exceeded $200 million. The industry 
employed directly more than 28,000 
people and paid about $90 million in 
wages and salaries. Its exports earned 
nearly $10 million in foreign exchange in 
1968-69. The Australian Post Office is the 
industry's biggest customer. It spent $153 
million on telecommunications plant and 
equipment, including cables, in 1968-69. 
Its expenditure for 1969-70 rose to $167 
million. About 90% of this spending is 
with Australian companies. 

Inquiries should be addressed to the 
Australian Telecommunications 
Development Association, 720 George 
Street, Sydney, 2000. 


ENTEL-Chile; New ceramic device stores, 
erases, alters image for large information 
displays; Modernisation of the telephone 
network of the Romanian capital. 

The section on union activities carries a 
report of the Secretary-General’s visit to 
the USSR, and summary reports of 
meetings of CCITT Study Group I 
(telegraph operation and tariffs) and the 
PFP Joint Working Party (protection of 
power feeding installations and 
transistorised repeaters). 

HEWLETT-PACKARD JOURNAL, 
Vol 22, Number 3, November, 1970. 
Published by Hewlett-Packard Co, USA. 
Contents: Sweeping the microwave 

spectrum with solid-state sources — 
describes how a design team developed a 
new instrument that would feature easily 
expanded multiband coverage without 
separate head holders while remaining easy 
to use; Microcircuits for the microwave 
sweeper — describes the hybrid thin-film 
microcircuitry developed for the new 
instrument. Inquiries to Hewlett-Packard 
Australia Pty Ltd, 22-26 Weir Street, Glen 
Iris, Vic 3146. 

TEKTRONIX AUSTRALIA PTY LTD, 
80 Waterloo Road, North Ryde, NSW 
2113, has available the August supplement 
to the 1970 catalogue of Tektronix 
products. The 24-page supplement gives 
details of the company’s latest 
oscilloscopes, television instruments, curve 
tracers, spectrum analysers, information 
display products, and accessories. A 
current Australian price list is also 
available. 

STANDARDS ASSOCIATION OF 
AUSTRALIA, 80 Arthur Street, North 
Sydney, NSW 2060, has published an 
Australian standard (AS 1000) covering 
the units of the metric system as it will 
apply in this country. The units make up 
the system known as SI (Systeme 
International d’Unites), which is derived 
from that adopted by the International 
Committee on Weights and Measures. The 
new standard provides a summary of the 
SI units as the system currently exists, and 
supplements the basic definitions of the 
system with certain rules and 
recommendations concerning its 
application, particularly the selection of 
multiples and sub-multiples of the SI units 
for application in various fields of 
technology. 

It includes the provisions of the 
International Organisation for 
Standardisation Recommendation R1000 
which was published in 1969 as a guide to 


PRACTICAL 
NIGHT CLASS 
TRAINING for 

Careers in Radio, 
TV. & Electronics 

Trained technicians are wanted 
urgently. It's in your hands to train 
NOW for a successful future. 
A.R.T.C. Practical Night Classes 
(established nearly 40 years) pro¬ 
vide individual practical workshop 
training. 

0 Commence at any time. 

0 No previous knowledge re¬ 
quired. 

0 Proceed at your own pace. 
0 Modern technical electronic 
training. 

0 New Australians welcome, the 
COURSE is specially simpli¬ 
fied. 

0 Low in cost and you pay for 
the COURSE not the time 
taken. 


College open for enquiries Monday-Friday 9 a.m. 
fo 5 p.m. and until 7 p.m. on Monday and Thursday 
nights. 



POST COUPON FOR FREE BOOK 


Careers in Radio, TV & Electronics 

Name 

Address. 


AUSTRALIAN RADIO & 
TELEVISION COLLEGE Pty.Ltd. 
E.S. & A. Bank Building, cnr. 

Broadway & City Rd., 
BROADWAY, (opp. Grace Bros.) 
Phone:211-4224 


iiiiiiiiiitmiMtiiiitiitiiitiiiiiiitiiiitiiimiiiiiiiiimiiiiiiiiiiiiiiiiiiimtiiHiiiiiiiiimiiiiiiiiii 



ELECTRONICS Australia, February, 1971 


147 












Another 


in Instrumentation 




• LOW PRICE 

• 17 ranges for measurement of AC 
& DC voltage, current & resistance 

• Maximum stability 

• LSI reliability 


DC ranges 





Range 


Accuracy (at 25±1°C) 

Input 



± % rdg. 

± % FS 

Impedance 

200.OmV 


0.1 

0.15 

10 Ml? 

2.000V 


0.1 

0.1 

10 Ml? 

20.00V 


0.2 

0.1 

10M1? 

200.0V 


0.2 

0.1 

10M1? 

1000V* 


0.2 

0.1 

10M1? 

200uA 


0.3 

0.2 

Ik!? 

*Using lkV terminal. Normal input terminal may be used up to 500V. 

AC ranges 





Range 

Accurac 

y (at 25±1°C) 


Input 

± % rc 

lg. ± % FS 

Freq. Range 

Impedance 





(typical) 

200.OmV 

0.3 

0.15 

40Hz-20kHz 

lM!?/150pF 

2.000V 

0.4 

0.2 

40Hz-20kHz 

lMl?/110pF 

20.00V 

0.4 

0.2 

40Hz-20kHz 

lM!?/110pF 

200.0V 

0.4 

0.2 

40Hz-10kHz 

lMl?/110pF 

1000V* 

0.4 

0.2 

40Hz-2kHz 

10Ml?/40pF 

200.OuA 

0.5 

0.5 

40Hz-10kHz 

lkl? 

*Using lkV terminal. 




Resistance ranges 




Range 

Accurac 

y (at 25±1°C) 



± % rd 

lg. ± % FS 



200.01? 

0.4 

0.15 



2.000k<? 

0.3 

0.15 



20.00kl> 

0.3 

0.15 



200.Okl? 

0.3 

0.15 



2000kl? 

0.3 

0.15 




Open circuit voltage on resistance ranges 11 volts. 


Distributed by: 

JACOBY 

MSTCHELL 


SYDNEY . 26 2651 BRISBANE 2 6467 

MELBOURNE 30 2491 PERTH 28 8102 

ADELAIDE . 53 6117 LAUNCESTON 2 5322 

J M/41-70 



the use of SI units, particularly in national 
and international standardisation. The 
Australian standard has also taken into 
account proposals currently being 
considered for inclusion in R1000. Copies 
of AS 1000 may be obtained for $1.20 
each from the various offices of the 
Standards Association in all capital cities 
and Newcastle. 

NEW DEVELOPMENTS, issue B051, 
December, 1970. A new products 
magazine published by Jacoby, Mitchell & 
Co Pty Ltd, 469-475 Kent Street, Sydney. 
Contents: Bell & Howell recording 

oscillograph; Advance integrating digital 
voltmeter and oscilloscope; Assmann 
announcine svstem: Melabs tunable 
circulator/isolator; Telonic sweep 
oscillator; PRD miniature microwave 
power monitors; Shackman 
instrumentation camera; TRW 
communication transistors; Comark 
microvoltmeter; Gossen dwell angle meter; 
Quan-Tech automatic resistor noise test 
system; Siliconix snap varactor; Kyoritsu 
FET volt-ohm-milliammeter. 

WATVIC SCIENCE RECORD, 
Number 6, November, 1970. New product 
gguide published by Watson Victor Ltd, 
PO Box 100, North Ryde, NSW 2113. 
Contents: Sorvall centrifuges and 

laboratory instruments; Aminco scientific 
equipment; LKB ultramicrotomy 
laboratory; Qualtex baths; Casella hexhlet 
and personal air sampler; Orion specific 
ion electrodes and meters; Radiometer pH 
meters; Goerz recorders and multirange 
instruments; Duralab sieve shaker and 
sample splitter; Endecott test sieves; 
Buehler cutters, presses, polishers, and 
accessories; Isomantles for heating in the 
laboratory. 

PLESSEY DUCON PTY LTD, PO Box 
2, Villawood, NSW 2163, has published 
data sheets on the following products: 

Metallised polyester capacitors, style 
DMF, axial leaded (Product Data Sheet 
611). These capacitors are protected 
against humidity and possess high 
insulation resistance and dielectric 
strength. The capacitance range is 0.33 to 
lO.OuF, and rated voltage is 250V DC. 

Metallised paper capacitors, series RJK 
330 (PD 124). Housed in hermetically 
sealed tubular metal casings, these 
capacitors offer advantages of small 
physical size and self-healing properties. 
Capacitance ranges from 0.1 to 2.0uF for 
150V DCW and from 0.1 to 4.0uF for 
250V DCW. 

Mica capacitors, professional series 
SD3M (PD 305). High grade mica plates 
with fired-on silver electrodes are stacked 
and fired into a solid block. This element 
is then protected by dip encapsulation and 
epoxy impregnation. Capacitance ranges 
from 1 to 6,200pF for 500V DCW, from 
621 to 82,000pF for 300V DCW, and 
from 150 to 120,000pF for 100V DCW. 

Ceramic capacitors, trimmer types 
CTS, CW and TD (PD 400). These cover a 
wide range of types with mica or ceramic 
dielectrics, DC working voltages from 
200V to 2500V, and maximum 
capacitances from 3 to 220pF. 

Carbon composition potentiometers 
(PD 514). Describes a wide range of 
potentiometers including single shaft 
types; ganged, single shaft types: dual 
concentric shaft types; and trimming 
types. The standard range can be extended 
to include other combinations and 
configurations to suit specific 
requirements. 

RADIO PARTS PTY LTD, PO Box 
124, North Melbourne, Vic 3051, has 
published a new 425-page illustrated 
ring-binder catalogue showing trade and 
retail prices. The catalogue has a life of 
two years, as subscribers receive each 
month new clip-in pages, new line advice, 
circulars, and regular price change advice. 
The total cost for the catalogue and 
service is $12.50 including all postage. A 
bound catalogue without service is 
available for $3 including postage. Copies 
are available to the trade on official order 
forms. ■ 
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The Ionospheric Prediction Service 

Each month in amateur radio magazines a section is devoted to 
propagation predictions. Now the question is being asked - does the 
amateur operator really appreciate this service? 

by PIERCE HEALY, VK2APQ 


The question above would probably 
best be answered by giving some 
consideration to another question - what 
does the amateur operator give in return? 

For those who may not know, the 
charts and allied information for the 
propagation predictions are made available 
to the Amateur Service in Australia by the 
Ionospheric Prediction Service Division, 
Commonwealth Bureau of Meteorology. 

In addition to the material that appears 
in magazines and bulletins, an officer of 
the Ionospheric Prediction Service supplies 
the very latest information on sunspot 
activity for inclusion in the news 
broadcast from VK2VVI each Sunday 
morning at 11 am. From comments heard 
on the air, there seems no doubt that the 
propagation predictions given are of 
practical use to the Amateur Service 
generally. 

However, notwithstanding repeated 
requests made, over the air and in 
bulletins, for reports on unusual 
conditions that may be observed, or 
anomalous propagation effects that may 
take place on any of the amateur bands, 
there appears to be very little appreciation 
for this service. Except for a very small 
group of operators very little information 
is passed on to the IPS forecaster from the 
Amateur Service. 

While not trying to offer excuses for 
the apparent lack of interest in the request 
for reports or apathy in giving something 
in return, there may be the 
misunderstanding that the IPS is only 
interested in phenomena associated with 
international high frequency radio 
communication circuits. This is not the 
case. Propagation of the very high 
frequencies is of just as much importance 
in the study of the various regions and 
layers in the ionosphere that effect point 
to point radio communication. 

Because anomalous propagation on the 
very high frequency bands is spasmodic 
in nature, it is essential that reports should 
be made and observations recorded at the 
time such effects are taking place or as 
soon as possible after. In this way the 
facilities of the IPS can be used to compile 
accurate scientific records for comparison 
and correlation with those received from 
overseas sources. 


In a lecture given in May, 1970, to 
amateur radio operators at the Wireless 
Institute Centre in Sydney, Mr McCue, 
Assistant Director of the Ionospheric 
Prediction Service Division explained that 
the services of the IPS Division were 
grouped under the following headings:- 

a. Predictions for normal radio 

communications. 

b. Disturbance warning and allied 

services. 

c. Ionospheric and allied data. 

d. Other services - publications and 

advisory. 

Mr McCue also said that Australia was 
well to the forefront in the world in 
research associated with the ionosphere. 
He also suggested that amateur radio 
operators could provide a lot of useful 
information on fadeouts and other 
anomalous effects on radio propagation-, 
and he would welcome any co-operation 
from interested persons. 

Candidates for the Amateur Operators 
Certificate of Proficiency are required to 
know the fundamental theory of the 
ionosphere and the various layers which 
affect radio communication. However it is 
only during relatively recent years that 
concentrated study and experiments have 
been used to assist in the prediction of 
frequencies and paths for the most reliable 
international radio circuits, particularly 
those within the very high frequency 
spectrum. 

It is now possible from data exchanged 
with other countries, to forecast fairly 
accurately the occurence of sunspot 
activity, the effect solar flares will have on 
the ionosphere, and in turn the frequencies 
and communication circuits which will be 
affected. However the number of 
ionospheric observation stations is still 
very limited, and few if any have the 
flexibility of the stations operating within 
the Amateur Service. It is this aspect that 
places the amateur operator in a unique 
position, whereby his normal operating 
activity provides a source of information 
very useful to those associated with 
ionospheric research work. 

In this regard, operators on the VHF 
bands can be of particular assistance 
during the period of high activity on the 


52.00MHz to 54.00MHz band in the 
summer months. Many long distance 
contacts are made during this period over 
paths that have not been fully exploited. 
This is probably due to the fact that there 
has not been sufficient information made 
available when conditions actually existed 
and contacts were being made. 

The need for such information to be 
forthcoming is expressed in the following 
paragraph of the Ionospheric Prediction 
Service Handbook - H5: 

“In addition to the regular layers, 
sporadic ionisation may occur, generally at 
heights between 100 and 200 kilometres. 
This is referred to as a sporadic E or Es. 
Although this ionisation will often 
transmit strong signals over a path not 
normally usable, the layer is of limited 
practical use since by its sporadic nature it 
is not possible to rely on communication 
via the Es layer. However, at some 
locations in some seasons Es may occur 
quite regularly at certain hours of the day 
and thus be of practical importance. There 
have not been sufficient studies of the 
occurrence and effect of Es on 
communication to allow accurate 
predictions to be made for this, but it is 
possible to take some into account”. 

In view of the last sentence and the 
invitation that has been extended to send 
in reports, does this not present the 
Amateur Service with the opportunity to 
fill an important role in ionospheric 
research? 

Reports on deviations from predicted 
propagation forecasts are just as important 
to the Ionospheric Prediction Service, 
particularly when some unusual effects are 
observed. Again reports should be made 
during or as soon as practicable after the 
occurrence, to be of any real value. 

Reports may be made direct to Mr 


CALLING ALL 
PROSPECTIVE 
AMATEURS 

The 1971 series of Personal 
Classes will commence on 16th 
February. Classes limited. Ap¬ 
plications accepted in order of 
receipt. Correspondence classes 
available at any time. 

Apply: 

WIRELESS INSTITUTE CENTRE 

14 ATCHISON STREET, 
CROW'S NEST, N.S.W. 2065. 
TELEPHONE: 43 5795 


News and notes of Divisional and Gub activities submitted for inclusion in these 
columns should be forwarded direct to Pierce Healy, 69 Taylor Street, 
Bankstown, NSW, 2200. 
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PERTH ELECTRONIC PARTS CENTRE 



DIGITAL CLOCKS 240V. 2W 
12 Hour, plus Seconds. 
Dimensions 169 x 72 x 
79mm. SPECIAL—$11.75. 
Pack and Post, 60c. Also 
new models 24 Hr tvpe from 
$16.60. _ 

PACKS! Qg) 


IIMI CONDUCTOR PACKS 
GUARANTEED BRAND 
NEW AND TESTED 
SILICON & GERMANIUM 
TYPES 

10—Low noise Audio 
Type similar BC- 
109. 401 0 . . . . $3.00 
10—-Audio Type Sim. 

2N2926 . . . . $2.95 

10—Audio Type slml- 

lar BC108 . . . . $2.95 
10—RF Type, simi¬ 
lar BF115, 3693 $2.95 
10—RF High Gain . $2.95 
10—RF Low Noise 

VHF slm. 2N3564 $3.50 
10—Audio Output 

NPN Silicon. 
Matched pairs . $3.25 
10—Audio Silicon 
PNP slm. 

2N3638A . . . $3.25 

5—Silicon Pair Com¬ 
plementary Out¬ 
put 22V SOOmW $3.25 
1—NPN Output. 

2N3055 / BDY20 $2.00 
Or 2 for . . . $3.75 

1—PNP RF IF 
Type. slm. AF- 
116. AF117. ea. .35 
or 10 for . . $3.00 
1—PNP Power Out¬ 
put. slm,. 2N- 
301. 2N2148 AD 
149.$1.40 

m E pf 102 . . . . eau $1.10 
MPF 105—2N5459 $1.10 

MPF 106—2N548S $1.60 

MPF 107—2N5486 $1.60 

2N3819.S1.10 

TIS88—2N524S . . $1.10 

3N140.$2.50 

3N142.$2.20 



NEW B 

HANDED 



SEMICON 

DUCTORS 


AC125 .75 

BC109 

.60 

A< 

:126 .75 

BF115 

.65 

A< 

:128 .70 

OC44 

.60 

A< 

:i87/8 

OC45 

.60 


1.90 

OC74 

.60 

AF116N .70 

40250 

1.50 

AF117N .70 

40408 

1.95 

ADI 61 12 

40409 

1.60 


2.90 

40410 

1.70 

BC 

:i07 .80 

PA40 

S.S0 

BC 

;i08 .50 




An attractive alternative for 
the enthusiast prepared to 
assemble these excellent 
modules to make a stereo 
assembly. Z30 24 watt 

Power Amplifier (2 re¬ 
quired). 

Stereo Sixty Control/Pre¬ 
amplifier PZ.5 Power Supply 
Unit. 

SINCLAIR PROJECT 60 
package d,eal 'price. Write 
for quote. ' ' 


SILICON JUCTIFIERS 
50v* 24c ea.. 

* or 10 for $2.25 

10Ov, 25c ea. 

or 10 for $2.25 

200v. 30c. 

SPECIAL 400v 28c ea. 

or 10 for $2.25 
600v. 55c 800v 60c 

1000V 1 Amp .. .. 95c 

3 Amp 100V Surge 

Protected ea.75c 

SCR 400v 6A . . • $3.20 

D13TI.$1.40 

ST2/V413. 90c 

BRIDGE RECTIFIERS 
20V . . . 1A . . . . 80c 

100V . . . 2A .... $1.60 


INTEGRATED 

CIRCUITS 


SINCLAIR 1C-10 . . $11.80 
PLESSEY SL403A . $10.00 

Or 2 for.$19.00 

Philips 1-watt 
GE 1W RMS . . 

GE 2W RMS . . 

GE 5W RMS . . . 

709C op. amp . . 

BENDIX 15 RMS _ 

PHILIPS Pre-amp and Tape 
MOTOROLA. NATIONAL. 
FAIRCHILD—Flipflop. etc. 


BASIC POWER 

Supply Kit 6-12V. Contains 
Transformer. Rectifier. Capa, 
cltor and Instructions. 
$3.85. P. and P. 50c. 



TRIO COMMUNICATION 
RECEIVER MODEL 9R-59DS 
$178 

4 band receiver covering 
550 Kc/s to 80 Mc/s con¬ 
tinuous and electrical band- 
spread on 10. 15. 20. 40 

and 80 metres. 8 valve plus 
7 diode circuit. 4/8 ohm 
output and phone Jack. 
SSB-CW • ANL • Variable 
BFO • S meter • Sep. 
bandspread dial • IF 455 
Kc/s • Audio output 1.5 
W. • Variable RF and AF 
gain controls. 115/250V. 
A.C. Mains. Beautifully de¬ 
signed. 


STEREO HEADPHONB 
SPECIAL 


O 

•i 


BRAND NAME—-8 Ohm. 
Res. 20-12 KHi. 

Wide Range, $5.9$. 

Post. 50c. 


CAPACITIVE 
DISCHARGE 
IGNITION 
SYSTEM KIT 


Suitable for cart, boats and 
trucks. Increases perform¬ 
ance, points and plugs last 
longer. 

All components Including 
ready wound transformer. 
2-sllicon transistors and cir¬ 
cuit board. State whether 
neg. or pos. earth required. 
$27.75. 

Wired and tested. $34.00. 

MURATA CERAMIC FILTERS 

BFD 455 . 38c 

SFB 455 . 68c 

SFD 455B. 80c 



7W Stereo Amplifier, 50- 
20,000 Hr. In oiled timber 
Cabinet. $34.50 Complete. 
Plus $1.00 Post and Pack. 

E/A 3 WATT PER. CH. 
Amplifier Kit Comp. Bass 
and Treble Controls—Uses 
2 Integrated Circuits. 

$45.00. P.-P. 60C. 


DIODES 

OA90 Type, 25c ea. 

or 10 for $2.30 
OA91 Type. 25c ea. 

or 10 for $2.30 
OA9S Type, 27c ea. 

or 10 for $2.50 

BA 100, each .30 

Similar BA100. 10 for $1.70 


CONVERTERS 

FOR AIRCRAFT, MARINE. 
FIRE. AMATEUR BANDS 
RF FET CONVERTER 

Crystal Controlled — ImHz 
Band-WIDTH. INTERNAL OR 
EXTERNAL BATTERY. CON¬ 
VERT YOUR CAR RADIO 
OR HOME RADIO INTO 
SENSITIVE VHF RECEIVER. 
$24.75. Plus 50c Post. 
Crystal. $5 extra. 



SMALLEST RADIO KIT 
IN AUSTRALIA 
1 S/8ln x 1 5/8 x 15/1 Gin 
Uses 2 Silicon Transistors 
and High Impedance Mag¬ 
netic Earphone. 

5-Stage Reflex Circuit and 
Ferrite Aerial. 

Complete Kit with Instruc¬ 
tors $6.75. 35c Pack-Post. 

Batteries required: 2 Mer- 
cury Cells Type RM675. 



TRANSISTOR RADIO KIT 
6 Silicon Transistors and 
complete with instruction 
book, carrying case and ear¬ 
phones. 

Special Price . . . . $10.25 

Wired.$11.75 

Post and pack 75c. 



3 Transistor Radio Kit with 
Speaker, and Instructions 
$8.75. Plus 50c P./Pack 



SPECIAL!! MODEL 
8 TRANSISTOR RADIO KIT. 
USES SILICON TRANSIS¬ 
TORS AND DIODES. COM¬ 
PLETE with Instructions. 
Carrying Case and ear¬ 
phone. $16.50. Wired, 
rested $18.50. Post and 
Pack 75c. 


E232SS 


BOYS' CRYSTAL SET KIT 

Complete with plastic Cabi¬ 
net. earphone and instruc¬ 
tions. 

$2.50 plus post 50c. 
Extra—Add-on Kit. Convert 
your crystal set to a one 
Transistor Radio. 

$1.50 Plus Battery. 

RESISTORS 

Vaw and Vx watt 4c ea. or 
$3.00 per 100. 
ELECTROLYTIC 
CAPACITORS 
All Values—5mf. 12c. 


POLYESTER 

& CERAMIC 

CAPACITORS-ALL VALUES 


.001 uf—.01 ut 7c 



POLYESTER 400V 



ea. 


ea. 

.001 uf 10c 

.033 uf 

15c 

.0022 

10c 

.047 

15c 

.0033 

12c 

.056 

16c 

.0047 

12c 

.068 

17c 

.0056 

12c 

.082 

19c 

.0068 

12c 

.1 

19c 

.0082 

12c 

.22 

27c 

.01 

12c 

.33 

36c 

.022 

14c 

47 

42c 

All components, transistors 

and diodos at 

special prices. 


Send S.A.E. for new list. 

Postage add 15c. 
Minimum for all small orders 
add 30c certified post. 


WILLIS TRADING (0. 

PERTH G.P.O. BOX X2217. W.A. 6001. 
Shop Address: 155 SCARBOROUGH BEACH ROAD, 
MT. HAWTHORN. 24 2454 


McCue during working hours at Sydney, 
telephone number 259 3360. 

Some further extracts from the IPS - 
H5 handbook may be of interest. 

“There are various methods of 
obtaining information but the most widely 
used is the pulse sounding technique. The 
instrument used for this is called the 
ionosonde and produces records called 
ionograms. These records give information 
about the heights of the ionised layers and 
which radio signals are reflected back from 
layers and which penetrate the layers. 

“Ionospheric soundings have been 
made at a number of stations throughout 
the world and the data used to establish 
the distribution of ionisation (or critical 
frequencies) in the normal layers . . . 

“The ionisation densities and therefore 
the critical frequencies of the layers above 
any place vary with the time of day, 
season of the year and sunspot number. 

“Although there is some ionisation at 
all heights throughout the ionosphere 
there are several levels at which more 
intense ionisation occurs. These form the 
ionospheric layers and the most important 
of these are the E, FI and F2 layers. The 
E layer is the lowest and the F2 the 
highest. For practical communication 
purposes the E and FI layers are only 
important during the sunlit hours because 
the ionisation in these layers decreases to a 
low level at night. However, there is 
usually sufficient ionisation in the F2 
layer throughout the whole day to support 
communication on some frequency. 

“ .. . there are upper and lower limits 
to the frequencies which can be used for 
communication between two points. Both 
limits depend on the amount of ionisation 
present in the layers and this varies 
continuously in space and time and so the 
limits also vary. 

“The ionosondes at the Division’s 
stations are programed to make automatic 
sounding sweeps every 15 minutes. The 
results of these soundings are recorded on 
photographic • film and are called 
ionograms. 

“It is the object of the IPS Division to 
provide prediction services for. all who 
genuinely need them. This applies to both 
professional and amateur operators. The 
predictions are made available to amateurs 
in two ways: 

a. The producers of amateur radio 
magazines can obtain predictions for 
publication in their magazines. These 
are usually selected circuits of 
particular interest to most of the 
amateur operators who subscribe to 
the magazine. The predictions supplied 
by the Division take the form of 
computer printed tables and the 
editors of the magazine may have them 
reproduced in whatever form they 
consider suitable. It is expected that 
proper acknowledgement will always 
be made when such material is 
published. 

b. Many amateurs are employed in the 
communication industry and often 
they can obtain books of predictions 
through their technical libraries”. 

The Ionospheric Prediction Service 
handbook referred to contains a wealth of 
information on the methods used to make 
predictions on propagation, disturbance 
warning services, solar activity and its 
effects, fadeouts and magnetic storms, 
illustrated by numerous charts, ionograms 
and nomograms. It is easy and interesting 
reading. 

Copies of the handbook were 
presented to the library of the New South 
Wales Division, Wireless Institute of 
Australia, for use by members. 

Further information on the method 
and format to be used in making reports 
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to the IPS may be obtained by amateur 
radio operators genuinely interested in this 
subject by writing to:- 

Ionospheric Prediction Service 

Division, 

7th Floor, Combined Insurance House, 

132-138 Arthur Street, 

North Sydney, NSW, 2060. 
or 

Frank Hine, VK2QL, 30 Abbotsford 

Road, 

Homebush, NSW, 2140. 

Frank is a frequent contact with the 
IPS with reports on conditions on the 
28MHz band. 

This is a service to the community in 
which the amateur radio operator can 
become involved, and one which will 
enable a clearer understanding of the 
effect changes in the ionosphere will 
present to the desire to maintain that 
interesting HF or VHF schedule. 

A point that should not be overlooked 
as a side benefit will surely be - support 
on an international level from a 
government department whose officers 
would have first hand knowledge of the 
capabilities and value to them of the 
Amateur Radio Service. 

To that thought could be added an 
Australian colloquialism which generally 
produces the desired effect - “.. . well 
fellas, the Ionospheric Prediction Service 
would like your assistance - what about 
it”? 

Brotherhood of Radio Amateurs 

This is the title of an article in the 
Quarter Century Wireless Association 
News bulletin about a disaster in 1970 
that made news headlines, but except for 
those involved has probably been 
forgotten: the Peruvian earthquake. The 
article reads as follows. 

“Uda Ross, OA4J/W2UD, QCWA 
Charter member, was visiting up in the 
Andean foothills, when at 3.25 pm, the 
earth beneath him started ominous 
rumblings which caused windows to crack. 
Uda immediately pushed the children into 
his car and raced to Miraflores, where they 
found their home intact, except for several 
broken dishes. Apparently Lima had not 
been touched. 

“Electric power was off, so Uda could 
not go on the air to inquire about the 
tremor. When power did come on Uda 
went on 15 metres, whereupon he 
contacted K4DI and K40L. He told them 
of his misgivings and asked them to be 
available for later reports. Uda then went 
on 40 metres where members of the Radio 
Club Peruano were springing to life. All 
‘OA’ districts checked in, except the 2nd 
and 3rd call areas which were strangely 
silent. Searching the band Uda heard, ‘This 
is OA3T calling’. All stations then QRT 
and listened to the weak signal from 
Father Benito Meyers at the seminary in 
Huarez. 

“The good father had a tale of disaster. 
While Father Hilary had been at the mike 
transmitting, one wall of the shack had 
broken away and fallen down the 
mountain. Picking up their equipment in a 
hurry, before the rest of the shack went. 
Father Bede Jamieson attempted to direct 
and lead the children to safety, but a wall 
had fallen and buried them all alive. The 
.club’s emergency net went on a 24 hour 
schedule. 

“OA4J went back on 15 metres and 
immediately contacted K4DI and K401 
who were waiting for him. They rapidly 
made plans. OA4J pre-empted the M/M 
frequency of 21.425MHz. Conditions on 
15 metres were erratic. Lima would need 
both New York and Miami for phone 
patches to Washington. Uda got in contact 
with the Red Cross in Washington, and 


told the Director the story of the disaster. 
From then on the net operated 15 to 16 
hours a day during the first three weeks. 

“Contact was reliable. Washington 
could be contacted quicker than on 
commercial circuits. The Red Cross sent 
Uda an assistant to handle the telephone 
as the lines were overloaded. A good 
circuit was had with the American Red 
Cross whenever needed as well as with 
Project Hope in Washington and the World 
Medical Relief in Detroit. 

“The radio amateurs sent a list of 
requirements from Peruvian Red Cross and 
the Ministry of Health. They asked for the 
necessary medicines and supplies needed 
for the homeless. And all by amateur 
radio! The press reported only 100 or 200 
dead. They did not believe what the radio 
amateurs told them. The radio amateurs- 
suffered angonies of frustration - voices 
deteriorated into raspy croaks in their 
desparation and vain efforts to convince 
people in Washington that 10,000 were 
lying dead under the debrix of Huarez, 
and that Yungay had become a 20th 
century Pompeii; that a whole side of a 
mountain had slid down into the beautiful 
canyon of Huaylas, that of the former 
22,000 population of Yungay, the only 
survivors wer$ 2,000 souls and four palm 
trees. 

“But the press agencies were still 
mentioning a mere 200 deaths. Bro Hilary 
on his lonely mountain, a solitary 
mourner, related the fate of an entire city 
in vain. Who was Bro Hilary? Who were 
the radio amateurs? Those pests who 
always seemed to get into the TV set or 
record player. Who were they to refute 
these infallible mountains of (mis) 
information? But the press finally found 
out who these dedicated people were. 
Constantly the net was interrupted by 
kindhearted people who wanted to help. 

“Uda Ross cannot remember all of 
those who assisted. Just a few that come 
to mind: Nancy WA8CGZ in Detroit who 
connected OA41 with Mrs Auberlin of 
World Medical Relief. KZ5EJ, KZ5MB and 
HP1XMY who helped to track supplies 
once they were under way. 
KG6AQE/HK1, W1IM, W2EV, WA2WUV, 
WB2Y01, WB5AKZ/HK3, HC2HV, all had 
active participation in the relief work. 
Hardworking K4DI, K40L and W2AIM 
did a lot to assist Uda with OA4J in his 
efforts. 

“This is just a sketchy summary of 
Uda’s report to QCWA, but the work of 
radio amateurs will not be soon forgotten 
by many in Peru and the United States. To 
all those amateurs we can surely say they 
applied the golden rule of - ‘The 
Brotherhood of Man’. 

“Amateur radio has again provided the 
important link between the scene of 
disaster and rescue headquarters”. 

Handicapped Operators 

In recent issues of “Electronics 
Australia” there have been items of 
interest regarding the achievements of 
blind persons qualifying as amateur radio 
operators. The achievement of Rick Joy, 
WB6YUB, of Santa Rosa California, 
certainly borders on the impossible, as 
suggested by the following note on Rick’s 
QSL card, which caught the eye of the 
QSL officer when sorting inwards cards: 

“Radio - AX2BBA - Confirming Our 
CW QSO on 8-22-70 - Time 0240GMT 
R-S-T - 579 - on 21.095MHz XMTR - 
Drake T4XB - 200 watts RCVR - Drake 
R4B ANT - Hy-quad up to 40ft 
REMARK - TNX Hardy for call es QSO. 
Pse QSL. Ur my first DX in Australia. I 
wrk hr in NYC but I still live in Santa 
Rosa. I hv my 2 calls. My other call is 
WA2NXC. I am a traveller. Hv made 34 


CASSETTE 

SALE 

Made by Audio Magnetics 
U.S.A. 

Fit all compact cassette record¬ 
ers — Philips, Sony, National, 
Sharp, etc. Less than wholesale. 

C.60, 99 cents; C.90, $1.65; 
C.120, $2.25. Post 10c. 



At last, direct from America, 
the unique cassette head 
cleaner. Removes deposits from 
the recording head with a non¬ 
abrasive polishing action. Fits 
all compact cassette recorders 
and playback units. 

$ 1.50 


DIAMOND STYLII 



Single . $3.00 

Double . $4.00 

1 Diamond, 1 Sapphire 

Send your old stylus or make 

and numbers for correct 

replacement 

RAY-O-VAC 
BATTERIES 

Fresb stock less 
than half price. 


List Price 

509 . 1.20 50 cents 

2364 . 1.50 50 cents 

276P. 1.50 50 cents 

2362 1.15 35 cents 

216.60 15 cents 


RADIO MART 

338 PITT ST., 
SYDNEY, N.S.W. 
BOX 4913, G.P.O. 2001 
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Like being proud of their Kangaroo, Sato’s large variety of electrical 
parts is the favorite choice by Australians. Your inquiries are welcome. 



SATO PARTS CO., LTD. 


HEAD OFFICE: EBISU, SHIBUYA-KU, TOKYO, JAPAN TEL: (442) 8506-8 
BANK ACCOUNT: MITSUBISHI BANK 



A vast range of SATO Parts 

For manufacturers 


For TV 


• For radio 

• For instruments 

• For amplifiers 

• For kitset builders 

• For sound equipment 

• For industry 

• For stereo equipment 

• For educational purposes 

• For electronics 

• For tape recorders 
Distributed by 


1 



AVAILABLE AT FOLLOWING BRANCHES: 

46 Milligan Street, Perth. 443 Concord Rd., Rhodes, N.S.W. 

116 Clarence Street, Sydney. 153 Sturt Street, South Melbourne. 

81-97 Flinders Street, Adelaide. Cnr. Ingham Rd. & Echhn St., Townsville. 

50-54 Lt. Edward Street, Brisbane. Homecrafts, Tas P4-td. 199 Collins St., Hobart. 
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i PROJECT MOONRAY - FURTHER DETAILS 


In 1960 an American amateur by the 
name of N. K. Marshall, W60L02, 
proposed an original concept to the 
OSCAR committee as a natural follow-on 
to the OSCAR program. The concept was 
for a lunar based amateur UHF repeater 
station. In 1967 NASTAR (Nassau College 
Amateur Satellite Tracking, Astronomy 
and Radio) undertook the sponsorship and 
implementation of this concept. It is now 
known as “Project MOONRAY”. (See 
“Electronics Australia” March 1969, page 
149.) 

Enlisting the help of a number of 
highly qualified technical advisors (all 
radio amateurs) NASTAR has finalised 
most of the important parameters for 
MOONRAY 1. The design, development 
and test of an operational prototype unit 
is now in progress and final construction 
of a flight model is imminent. 

When completed, NASTAR hopes to 
have NASA carry the MOONRAY repeater 
on to the moon via one of the remaining 
APOLLO missions. One of the Astronauts 
(a radio amateur, if we’re lucky) will 
emplace, orient and activate MOONRAY 
1. Target objective is to have a 
continuously operational repeater for a 
period of one year or longer. 

MOONRAYs primary purpose it to 
serve as a free-access UHF repeater for 
world-wide line-of-sight amateur 
communication and experimentation 
within the internationally allocated 
432MHz band. A secondary function will 
be its capability to serve as an emergency 
back-up voice communication link for the 
astronauts in the event of an unlikely (but 
possible) breakdown or failure of their 
regular communications system. 
MOONRAY can also be used as a 
landing-site relocation beacon for 
homing-in on the site at some later date. If 
an associated laser experiment is 
successful, location accuracy will be better 
than two feet. 

MOONRAY 1 will contain a highly 

BIBLIOGRAPHY 


trips across the US. Want to tell u abt 
myself LK, am totally deaf-blind. Can read 
CW wid my fingers over my modified 
speaker or tactile unit. PSE QSL. HPE 
CUAGN. 73s CUL, Rick”. 

WIA ACTIVITIES 

The 1971 Annual Federal Convention 
of the Wireless Institute of Australia is 
scheduled to be held in Brisbane during 
the Easter holiday weekend. Delegates 
from all divisions will be meeting to 
discuss topics that could vitally affect the 
future of amateur radio in Australia. 
Matters relating to the financial and 
organisational structure of the institute as 
well as aspects of an international nature 
are certain to be on the agenda. 

Members of all Divisions should 
carefully consider all proposals submitted 
as agenda items so that delegates are made 
fully aware of the wishes of the majority. 

Those members who have subjects 
which they think should be discussed at 
the convention should submit details to 
Divisional councils for submission as 


sensitive low-noise receiver, a signal 
processor, an identifier, a 
timer-cycler-sequencer, six to eight 
channels of telemetry, and a laser receiver 
with optics. Power will be supplied by an 
isotope-fueled thermoelectric generator 
having a half-life of 87 years. Thermal 
controls, antenna, pointing system and all 
auxiliary and ancillary devices will be 
self-contained. The final configuration of 
the flight hardware package will be in the 
form of a louvred metal cylinder about six 
inches in diameter and 10 inches long. 
Three retractable legs will be used for 
support and levelling purposes. A special 
pointing mechanism will be provided to 
ensure accurate line-of-sight to earth when 
the antenna is being pointed. 

The up-link frequency will be 
439.9MHz and the down-link 430.1MHz. 
A lOKHz passband on both links will 
accept all modes of modulation and/or 
transmission. Recommended modes (by 
order of preference) are: 

CW, FSK, MCW, AFSK, NBFM, SSB & 
AM 

MOONRAYs call sign will be the identifier 

SS in Morse code (.) transmitted every 

10 minutes along with a telemetry 
sequence. Repeater operation will be on a 
24-hour per day continuous duty basis 
with only one minute interruptions each 
10 minute period. 

Amateur ground-stations should have 
high-gain (15dB minimum) antennas 
capable of tracking the moon; low-noise 
(3dB maximum) 430.1 MHz 
crystal-controlled converters and stable, 
tunable IFs (a good communications 
receiver). Transmitter power estimated 
adequate for CW use about 50 watts 
output on 439.9MHz. More power will be 
needed for other modes of operation, 
progressing from 100 watts for FSK to a 
KW for slow-scan TV. 

For further technical data on 
MOONRAY, write to NASTAR, PO Box T 
Syosset, NY 11791, USA. 


agenda items or as a point to be clarified 
during general business session. 

NEW SOUTH WALES 

The Annual General Meeting of the 
New South Wales Division of the WIA will 
be held Friday evening 26th March, 1971. 
Nominations for election to council must 
be received by the secretary in writing not 
less than 21 days before the Annual 
General Meeting. A strong and 
experienced council is necessary to meet 
the changing trends in business, to ensure 
the financial stability and future progress 
of the Division. This matter is one that 
should receive very careful consideration 
by all members. 

South West Area: Members located in the 
South West Area will hold a meeting at 
Lockhart on Sunday, 28th February, 
1971, commencing at 3 pm. 

Business for discussion includes:- 

a. Formation of an Area 5 committee. 

b. Future conventions. 

c. VHF nets and Repeater installations. 

d. Area 5 Get-togethers. 


UNITED TRADE SALES 

PTY. LTD. 


TRANSISTOR V.H.F. CONVERTER 

Tunable 108-136 Mhz Aircraft Band 
lF-600Kc to l,000Kc. No connecting 
wires needed, 9V Battery, self-contain¬ 
ed, jufet place alongside broadcast 
radio. Price only $14.40 plus 45c 
postage. 

RESISTORS, 100 for $2 in Poly 
Packed bags. Mixed values only. 

P. and P., 25c. 


TRANSISTORISED TV CIRCUIT 

Boards 10 transistors. 

Diodes resistors and capacitors. 

Boards 13i x 10*. 

Only $5 each. P. and P., 60c. 

FERGUSON TAPE RECORDER 
CABINETS. 

Small $4 each. P. and P., $1. 
Large $6.50 each. P. and P., $1.25. 

PIANO, 5-key Switches, $1 ea. P. 
and P.i 25c. 

MULTIMETERS, 200H, 20K ohms 
per volt, $11.25, incl. tax, CT 500 
20K ohms per volt, $15 inc. tax. CT 
330 20,000 ohms per volt, $17.25. 

P. and P., 45c. 

C1000 Pocket Multimeter, $6.50. 

P. and P., 25c. 

Crown Level Meters, $1.50 ea. 

P. and P., 25c ea. 

CAPACITORS 

80 for $2 in Poly Packed Bags. 
Mixed values only. 

POWER SUPPLY BOARDS. 

bridge rectifier 2 450UF. 

35 Volt capacitors and resistors. 
$1.50 each. P. and P., 20c. 

MU-METAL SHIELDS 
To suit 5BP1 and other 5in CRTs 
mfd. by Magnetic Shields Ltd. 
Brand-new, $5 ea., plus 30c pack, 
and post. 

3,000 TYPE RELAYS 

Large fange. Only 50c ea. Post 15c. 
No specific coil resistance or contact 
arrangements supplied. 

TRANSISTORS 

2SD65, 2T76, 25c ea., or in 100 lots, 
20c ea. P. and P., 10c. 


TV CIRCUIT BOARDS 

5 transistor 3 pots. 

Resistors and capacitors. 

$2.50. P. and P., 30c. 

Ferguson Tape Amplifier Boards uses 
6BW6 knd 12AX7. $3 each. P./P., 30c. 



VALVES 


6SJ7 

60c 

6J7 

50c 

6SL7 

$1.00 

TT15 

$1.00 

6U7 

60c 

807 (ATS25) 

50c 

6J6 

30c 

QV04/7 

$1.00 

ECC33 

50c 

5B254M 

$1.00 


SPECIAL 

OC.400 equivalent OC.44. 

15c each. P. and P., 10c. 

1 N297A Diodes 80 volt 30 mil. 
10c each. P. and P., 5c. 


All prices subject to alteration without 
notice. All items PLUS POSTAGE. 

WANTED TO BUY 
RECEIVERS, TRANSMITTERS, 
TEST EQUIPMENT. 

280 LONSDALE STREET, 
Melbourne, Phone 663 3815 

(Opposite Myers) 


“MOONRAY” 
“Project MOONRAY” 
“Project MOONRAY” 
“Project MOONRAY” 
“Project MOONRAY” 


by W. Dunkerly, WA2INB 
by R. Ross, K2MGA 
by J. Fisk, W1DTY 
by N. K. Marshall, W60LO 
by H. A. Stover, W0TKR 
“Communicating Through MOONRAY” by K. J. Doyle, WA2QMC, “CQ”, March 
1969. “Amateur Radio In Space” — Bibliography, N. K. Marshall, W60LO, “Ham 
Radio”, Aug 1968, P 60. 


QST”, Nov 1967, P 56 
CQ”, Dec 1967, P 44 
73”, July 67, P 81 & Apr 68 
CQ”, July 1967, P 18 
CQ”, Sept 1968, P 72 
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CBT-27 SOLID STATE 
3-CHANNEL CB TRANSCEIVER 


Sharp’s newly designed CBT-27 trans¬ 
ceiver offers 3-channel versatility and con¬ 
venience of operation. All-metal cabinet, 
die-cast front. Ideal for business or plea¬ 
sure wherever you go. 

ADVANCED SOLID STATE CIRCUITRY 

Precision solid state circuitry throughout. Power¬ 
ful 11-transistor, 2-diode crystal-controlled super¬ 
heterodyne circuit with squelch control assures 
noiseless, distortion-free sound. 

Powerful 100 mW transmitter reaches up to 5 km 
(3.1 miles). 


TUNED RF STAGE 

Highly sensitive superheterodyne receiver with 
tuned RF stage, 2 IF stages and full variable 
squelch picks up and delivers the weakest signals 
with clear tone quality. 

Powerful 4-stage transmitter provides full 100 mW 
input power to the amplifier. 


ULTRA-SENSITIVE WHIP ANTENNA 

Extra long 56" (142 cm) whip antenna ensures long 
distance communication in severest conditions. 


FULL VARIABLE SQUELCH 


Squelch cut out interference; assure clear recep¬ 
tion in all conditions. 


SPECIFICATIONS 

CIRCUIT: 11-transistor, 2-diode, 1-thermistor crystal controlled 
superheterodyne system 

FREQUENCY: 27 MHz citizens band. 26.965 to 27.255 MHz 
3-channel (Receiving frequency crystal is 455 kHz lower than 
that of transmission) 

INTERMEDIATE FREQ.: 455 kHz 

DC INPUT: 100 mW 

AUDIO OUTPUT: 200 mW (max.) 

SENSITIVITY: 1 ^ (S/N 10 dB) 



AVAILABLE FROM: 

OUMS TRADING CO. PTY. LTD. 

SYDNEY PERTH ADELAIDE BRISBANE VICTORIA CANBERRA 
67 6011 8 4988 23 3488 21 7388 42 4236 95 8248 
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e. General business. 

Further information may be obtained 
either during the Area 5 Hook-up on 80 
metres each Monday night at 8 pm, or 
from - Area Officer, Harry Cuthbert 
VK2AEC, “Thelhaven,” Grong Grong, 
NSW, 2593. 

All Club members, Associates and 
Shortwave Listeners are welcome. 

North West Area: A Field Day weekend 
will be held at Scone on March 13 and 
14, 1971. 

The program will consist of: 

7.00MHz hidden transmitter hunts. 
144MHz hidden transmitter hunts. 

HF and VHF Scrambles. 

Dinner on Saturday evening. 
Accommodation may be booked by 
contacting Area 2, Area Officer, 

Max Francis, VK2BMK, 

93 Kingdon Street, 

Scone, NSW, 2337. 

Canberra Radio Society: After a spell; 
of three years the Canberra Radio 
Society will hold their popular Easter 
Convention. The 1971 convention will 
be staged in Canberra City on April 9, 10 
and 11. 

A comprehensive program has been 
prepared including many special 
attractions for the whole family. Full 
details in next months notes. 

Advance information and 
accommodation bookings may be arranged 
by writing to: 

Canberra Radio Society, 

PO Box 1173, 

Canberra City, ACT, 2601. 

Central Coast Branch: The very popular 
Annual Field Day of the Central Coast 
Branch will be held at the Gosford 
Showground on Sunday, 21st February, 
1971. This will be the 14th annual field 
day held by the Branch. 

Times Program 

0900-1030 Registration 
0930-1000 Mobile ' Scramble in five 
sections - HF, 52MHz 
tuneable, 52MHz net, 
144MHz tuneable, 146MHz 
net frequencies. 

1000-1030 Morning tea 
1030-1115 7MHz hidden transmitter 
hunt 

1030-1050 Telephone scramble 
1100-1120 Telephone message handling 
1100-1130 Childrens’ events 
1130-1215 144MHz hidden transmitter 
hunt 

1200-1330 Lunch - Two sittings 
1315-1330 Lucky dips 
1330-1600 Visit to Australian Reptile 
Park 

1330-1400 144MHz Pedestrian hidden 
transmitter hunt 


Sydney travellers - continue north on the 
by-pass, on arriving at the main railway 
bridge. Keep straight on until showground 
is reached on the left. Newcastle travellers 
— turn right at Etna Street across 
railway-line, then turn to the right again. 
Motorists - note carefully parking 
arrangements. 

Disposal shop: Bring your gear, 
labelled, with description and price - 
commission will be charged - there will be 
two sections depending on value. 

QSL Cards: Bring your QSL card for 
the “Calls Present” notice board. 

Other features: Trade exhibits, QSL 
bureau, Lucky Dips. Lucky number prizes 
for ladies and gents. 

Talk-in-stations: VK2AFY will be 
operating on 146MHz, 52.525MHz and 
7.00MHz from 8 am to 10 am to answer 
questions. 

Trains: Sydney trains arriving at 
Gosford at 9 am and 10 am will be met, 
also the 9.07 am from Newcastle. 

Gosford Showground: Is well provided 
with cover in case of inclement weather. 
Green grass areas and shady trees adjoin 
the stands. The Olympic swimming pool is 
not far away. 

Accommodation: Motels and Caravan 
Park. 

There is something at the field day for 
all the family. 

WESTERN AUSTRALIA 

Following a lengthy discussion at the 
November meeting of the Western 
Australian Division of the WIA, on the 
subject of rising costs, the meeting finally 
decided that the council make the 
decision regarding an increase in 
membership fees. As the result of the 
council’s deliberations on the subject it 


52MHz hidden transmitter 
hunt 

Telephone scramble 
Close for quiz entries 
Talk-in 144MHz & 52MHz 
hidden transmitter hunts 
144MHz Pedestrian hidden 
transmitter hunt 
Presentation of prizes. 


was decided that the subscription fees for 
1971 be set as follows. 

Full Member $8.50 

Associate $8 

Pensioner $5.50 

(subject to sighting of pension card) 

Student $2.50 

Ratification of the decision at the 
December general meeting was required 
before the decision could be implemented. 

General meetings of the Division are 
held on the third Tuesday of each month 
at Surf House, cnr Wellington and Colin 
Streets, West Perth, commencing at 8 pm. 

Details of membership and other 
information may be obtained by writing 
to the Secretary, Box 1002, PO, Perth, 
WA, 6001. 

VHF Group Incorp: Further progress 
has been made in discussions between 
officers of the VHF Group Incorp of WA 
and the Melville City Council regarding a 
proposal to create a radio museum in the 
old ‘Wireless Station’ in the Melville 


MANUFACTURERS & DISTRIBUTORS 

Now available ex India 


11 


BERAC 


ft 


Carbon Film Resistors. All Tolerances 
& Wattage. Also Capacitors. 
Send for details & samples to:- 

SOUND HOUSE, 

106 WELLINGTON PARADE, 
EAST MELBOURNE. 3002. 

Phone 419-2511. 


1415-1500 

1415-1435 
1430- 
1500-1530 

1545-1600 

1600-1630 

Rules for hidden transmitter hunts will 
be given to competitors and must be 
adhered to. 

Admission charges: 

Gents $2; Ladies $1.50; Children 5-14 
years 50 cents; Students 15-18 years 50 
cents each. These charges cover all events, 
morning tea, afternoon tea and lunch. 

Location of Gosford Showground: 

One half mile on the Newcastle side of 
Gosford, just west of the railway-line. 


CRYSTALS FAST DELIVERIES 

OF ALL YOUR REQUIREMENTS 

D Type 1 to 1 10 MHz, J Type 5 to 1 10 MHz, 

K Type 5 to 1 10MHz From $4.25 

Write For Free Comprehensive Price List. 

FOR THE PAST 36 YEARS 

BRIGHT STAR CRYSTALS 

Have been preferred by leading Manufacturers throughout the country for — 

ACCURACY- STABILITY ACTIVITY- OUTPUT 

Consult us for Crystals for any Mobile Radio. All types available. 

DISCOUNT FOR QUANTITY ORDERS 

AMAItUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 

Our modern Factory equipment allows us to offer you 
PROMPT DELIVERY for all your CRYSTAL requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PIEZO ELECTRIC CRYSTALS 

Contractors to Federal and State Government Departments 

REPRESENTATIVES AUSTRALIA AND NEW ZEALAND: Messrs CARREL & CARREL 
BOX 2102. AUCKLAND. 


MESSRS ATKINS (W.A.) LTD., 
894 Hay Street. PERTH. 
MESSRS. A. E. HAROLD PTY. LTD.. 
123-125 Charlotte Street. Brisbane. 
FARR ELECTRONICS 
Waterman Buildings, 

408 King William Street, 
Adelaide. 

Phone 84977. 


MESSRS LAWRENCE & HANSEN 

ELECTRICAL (VIC.) PTY. LTD., 
34 Brisbane Street. Hobart, 
and 29 St. John Street. 
LAUNCESTON. TASMANIA. 
PARIS RADIO ELECTRONICS 
7a Burton Street, 
Darlinghurst, N.S.W. 

Phone 31 3273. 


BRIGHT STAR CRYSTALS PTY. LTD. 

LOT 6 EILEEN ROAD, CLAYTON, VICTORIA. 546 5076 
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First in the world 


Ferrograph Tape Recorders 
and Amplifiers now carry a 
3 year warranty which covers 
all parts including tape heads, 
capstan, and pressure roller. 
If you want unequalled 
performance with legendary 
reliability, backed by the 
World’s only meaningful 3 year 
warranty, Ferrograph 
is your only choice. 




Ferrograph Stereo 
Amplifier F307 


A Ferrograph Series Seven Tape the “Australian Hi-Fi” Ideal Tape 
Recorder and F307 Amplifier can Recorder Competition. Details 
be yours for nothing if you enter and entry forms from:— 


SOLE AUSTRALIAN DISTRIBUTORS 

INTERSTATE REPRESENTATIVES 

N.S.W. 

Convoy International Pty. Ltd. 

leraL/a Industries pty. lto. 


449 Kent St., Sydney. 

L - bf. - biZILL - 

VIC. 

Standard Radio Distributors Pty. Ltd. 

261 Elizabeth St., Melbourne. 

266 Hay Street, SUBIACO, W. AUST. 6008 

QLD. 

Custom Scientific Electronics Pty. Ltd. 

48 Annerley Rd., Wooloongabba. 


S. A. 

Truscott Electronics 

62-64 Hindmarsh Square, Adelaide. 


NOW HEAR THIS! 

If your voice must carry loud and clear up to 300 yards ... 



WITH Mike i 

EXTENSION Cord / 


in any direction at will ... anywhere — 
then you want a 

GELOSO Loudhailer 


Sporting Clubs—Fetes—Construction Sites 


• Swimming Carnivals 

• Cycling 

• Motor Racing 

• Water Ski Events 

• Athletics Meetings 

• Anywhere at all 
that you want to be 
heard. 



SPORTS COMPETITIONS 




VIC. 608 COLLINS STREET, MELBOURNE, 3000. PHONE: 61 2464. 
N.S.W. 64 ALFRED ST., MILSONS POINT, 2061. PHONE: 929 8066. 
OLD. L.E. BOUGHEN & CO., 30 GRIMES STREET, AUCHENFLOWER, 
4066. PHONE: 70 8097. 

W.A. 34 WOLYA WAY. BALGA, 6061. PHONE: 49 4919. 
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district. The proposal aims to establish an 
electronics museum, having the emphasis 
placed on the historic importance of the 
original installation on Wireless Hill. 

It has been suggested that the museum 
would be of educational value, be a tourist 
attraction and serve as a focal point for 
the activities of organisations having an 
interest in electronics or allied projects. 
Also efforts should be made to preserve 
the existing buildings for posterity. The 
technical resources of the Group would be 
made available for the restoration and 
preparation of items for public display. 

Monthly meetings of the VHF Group 
Incorp are held on the fourth Monday of 
each month in the DC A Workshop 
Canteen, 86 Guildford Road, Maylands. 
Visitors and intending members are 
welcome to attend. Further details may be 
obtained from the Secretary, Tom C. Berg, 
•VK6ZAF, 25 Beach Road, Bicton, WA, 
6157. 

WIA YOUTH RADIO SCHEME 

Due to schools and most clubs being in 
recess during the Christmas holiday 
period, there has been very little news 
available regarding Youth Radio Club 
Scheme activity. However, attention has 
been drawn to the fact that quite a 
number YRCS members have been 
proudly exhibiting their YRCS certificates 
when applying for either part time 
employment during the school holidays, 
of the “big step” into the work-a-day 
world. 

It is pleasing to note that potential 
employers are very receptive to the fact 
that the certificates do give them an 
indication of the applicants hobby 
interests, tenacity of purpose and 
aptitudes the holder possesses. This also 
testifies to the fine work of the voluntary 
officers associated with the scheme. 

Westlakes Radio Club: Amateur closed 
circuit television experiments carried out 
at the Westlakes Radio Club by Brian 
Jones,VK2ZKF, have been causing quite a 
lot of interest among members, and a good 
deal of amusement has been the result of 
candid camera shots of members. 
However, the more serious side has not 
been overlooked and this advanced facet 
of electronics has become an added 
incentive to many members to concentrate 
on their studies, so that they may 
understand the technical aspects of 
amateur television. 

The results of the final Elementary 
Certificate examination for 1970 showed a 
high standard of achievement and are a 
credit to the capabilities of the lecturer, 
Ken Hargreaves, VK2ZIL. Successful 
candidates were:- 

Honours: Mark Adams 

David Griffiths 
David Crofts 
Gregory Kelly 
Paul Lorger 

Credit: John Gale 

Glendon Baguley 
Pass: Ken Davis 

Steven Dove 
Jamie Campbell 
Peter Garvey 

The current Elementary Certificate is 
14 strong and an even better level of 
achievement is the aim of both lecturer, 
Ken Hargreaves and class members. 

Full details of the aims, objects and 
facilities the club offers to young, and not 
so young people interested in radio and 
electronics may be obtained by writing to 
the Secretary, 

Eric Broadbank, 

PO Box 1, 

Teralba, NSW, 2284. 

If intending to visit the Club, ring 


Newcastle phone number 58 1588, to 
ascertain if the club is open. 

Junior Certificate Passes: Successful 
candidates for the final Junior Certificate 
examination for 1970 from various YRCS 
clubs were:- Robert Johnston 
(Canterbury Boys High School), Credit; 
Bruce Edney (Canterbury Boys High 
School), Credit; John Mason (St Michaels 
Radio Club Wagga), Credit; Warwick 
McCall (Sydney Tech High School), 
Credit; Gregory Sargent (Sydney Tech 
High School), Credit; Anthony Kilkelly 
(Maitland Radio Club), Honours; Vicki 
Mclnnes (Maitland Radio Club), Credit; 
William Abrahams (Maitland Radio Club), 
Credit; Larry Morris (Maitland Radio 
Club), Pass; Terry Smith (Maitland Radio 
Club), Pass. 

Maitland Radio Club: The members of 
the Maitland Radio Club again 
participated in the Mardi Gras which is 
held each year at East Maitland. A display 
of amateur radio equipment and a station 
operating under the Club call sign 
VK2BHV was set up in the ANZ Bank, 
Lawes Street, East Maitland. Operating on 
144MHz, many contacts were made and 
the general public were able to view an 
amateur station in operation. 

During the evening two prominent 
citizens, Mr Milton Morris, NSW Minister 
for Transport and Mr Frank O’Keefe, 
Member for Patterson gave their greetings 
through the club station, to other stations 
participating in the celebrations. 

Club member Miss Vicki Mclnnes, who 
recently gained Honours in the 
Elementary Certificate and Credit in the 
Junior Certificate examinations is yet 
another member of the Maitland Radio 
Club to gain employment in the electronic 
industry. Vicki is now working for the 


well known firm Martin de Launay in 
Newcastle. 

Seven members of the MRC have now 
obtained employment in the field of 
electronics. John Gibson, Greg Critchley 
and Ken James who are trainee technician's 
with the PMG Department have completed 
their initial training in Sydney and have 
been posted to various telephone 
exchanges in the Newcastle area. 

Western Australia: A new club has 
been formed in Western Australia, the 
Kalamunda High School Radio Club. This 
club is under the guideance of Bob 
Trepp,VK6BT and plans are in hand for a 
busy period of activity at the 
commencement of the 1971 school year. 

The Wesley College Achievement 
Certificate Board has decided in favour of 
an Electronics Course for the Achievement 
Certificate.This course will extend over a 
period of three years and will follow the 
YRCS Syllabus. Science Master Laurie 
Jessop, VK6LO, is the Wesley College 
Club Leader. 

CORRECTION 

The address of the NSW YRCS Super¬ 
visor, David Jeanes, given in last month’s 
notes should be amended to read: 11/35 
Morubin Road, Mosman, NSW, 2088. 

IARU REGION 1 AWARD 

The latest award to be issued by the 
Radio Society of Great Britain is the 
International Amateur Radio Union 
Region 1 Award. Following discussion at 
the Opatija Region 1 Conference it was 
agreed that the sponsorship of such an 
award should be in the hands of the RSGB 
rather than administered by the Region 1 
Secretariat. 

The award may be claimed from the 
RSGB certificates manager. 

This award is available to any licensed 


WAYNE COMMUNICATION 
ELECTRONICS 

757 Glenferrie Rood, Hawthorn, Victorio 3122. 



Phone 81 2818 


TRANSFORMERS: 

14 volt 

5 amp. 

$5.00 


22 volt 

4 amp. 

$5.00 


17 volt 

2 amp. 

$3.20 

CHOKES: 

20H 

250 mA 

$1.00 

20 H 

150 mA 

$1.00 


20 H 

100 mA 

$1.00 


60 H 

80 mA 

$1.00 

COMPUTER BOARDS: Contain 

2 x 12 AT7's 



1 % Resistors, etc., 30c ea. 


AWA AUDIO OSCILLATOR TYPE A57321 

20Hz-20Khz. Output 600 Ohm. Bal. or Unbal. Also 
High Impedance. Output meter calibrated in DB's. 

$50.00 

1 8 position 1 pole 3 bank rotary Switches, New, $1.50 ea. 

MICRO-LAB TURRET ATTENUATOR 50 Ohm 

0 to -50 db. in 10 db. Steps. DC-5 Ghz. VSWR less than 
1.1 to 1. 

$50.00 

SIEMENS RELAYS Plug in type with Base 
1250 Ohm. coil. 4 sets change-over. 

Contacts $2.50 each. 
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1N645 

1N660 

1N914 

1N3491+R 

1N3492+R 

1N3493+R 

2N174 

2N277 

2N278 

2N301 

2N301-A 

2N384 

2N404-A 

2N406 

2N417 

2N441 

2N443 

2N456A 

2N458A 

2N489B 

2N649 

2N657 

2N696 

2N706A 

2N930 

2N1038 

2N1046 

2N1073B 

2N1100 

2N1302 

2N1303 

2N1304 

2N1305 

2N1306 

2N1307 

2N1308 

2N1309 

2N1563 

2N1908 

2N2101 

2N2147 

2N2148 

2N2188 

2N2189 

2N2270 

2N2646 

2N2996 

2N3005 

2N3053 

2N3055 

2N3525 

2N3563 

2N3564 

2N3565 

2N3566 

2N3567 

2N3568 

2N3569 

2N3638 

2N3638-A 

2N3641 

2N3642 

2N3643 

2N3644 

2N3645 

2N3646 

2N3691 

2N3692 

2N3693 

2N3694 

2N3702 

2N3703 

2N3704 

2N3705 

2N3706 

2N3731 

2N3819 

2N3826 

2N4121 

2N4250 

2N4354 

2N4355 

2N4356 

2N4360 

2SB407 

2SB474 

3N140 

3N141 


IMPORTED COMPONENTS 


PO 

0.84 

0.69 

0.51 

1.12 

I. 35 
1.80 
5.46 

3.77 

4.32 
2.66 
3.84 
2.88 
1.74 
1.01 

1.77 
3.08 
3.51 
4.20 
6.12 

14.76 

2.12 

4.79 
1.13 
1.08 

1.80 
3.92 

17.94 

II. 60 

7.23 
1.01 
1.01 
1.13 
1.13 

1.32 

1.32 
1.64 

1.64 
5.45 

24.47 

2.55 

2.24 
1.68 
2.79 

3.57 

2.64 
2.19 
3.15 

5.32 
2.48 
2.63 
3.17 
0.90 
1.08 
0.86 
1.01 
1.08 
1.08 
1.23 
0.90 
1.13 
1.13 
1.26 
1.26 
1.13 
1.44 
0.90 
0.85 
0.90 
0.86 
0.90 
1.01 
0.96 
1.77 
1.73 

1.65 

3.17 
1.77 
1.68 
1.04 

1.17 
1.28 
1.65 
1.65 

1.58 
3.30 
3.30 
2.55 
2.34 


BOX 1683P MELBOURNE 3001 


20A2 

0.78 

20A4 

0.91 

20A6 

1.04 

20A8 

1.21 

AA119 

0.36 

AB1101 

1.20 

AB1102 

0.87 

AB1136 

0.54 

AC 107 

2.28 

AC125 

0.96 

AC 126 

0.96 

AC127/128 

2.21 

AC 127/132 

2.16 

AC128. 

1.05 

AC 132 

1.05 

AC172 

1.20 

AD 149 

2.45 

AF114N 

1.08 

AF115N 

1.08 

AF116N 

0.93 

AF117N 

0.93 

AF11'8 

2.52 

AN1101 

0.60 

AN 1102 

0.68 

AN1103 

0.60 

AN 1104 

0.60 

AN1105 

0.60 

AN2001 

0.45 

AN7102 

0.90 

AN7105 

0.68 

AS 147 

0.66 

AS 148 

0.63 

AS208 

1.25 

AS300 

0.77 

AS301 

0.80 

AS306 

0.81 

AS307 

0.81 

AS308 

0.81 

AS310 

0.81 

AS311 

0.77 

AS312 

0.77 

AS313 

0.81 

ASY73 

2.12 

ASY76 

2.10 

ASY77 

1.83 

ASY80 

1.68 

ASZ16 

3.03 

ASZ18 

2.91 

ASZ20 

0.98 

ASZ21 

2.16 

AT316 

0.68 

AT318 

0.68 

AT319 

0.69 

AT321 

0.69 

AT322 

0.63 

AT323 

0.68 

AT324 

0.68 

AT325 

0.83 

AT331 

1.02 

AT337 

0.75 

AT338 

1.50 

AT341 

0.69 

AT350 

1.14 

AT1138 

2.66 

AX1101 

1.53 

AX1103 

1.70 

AX1104 

1.86 

AX1108 

1.86 

AX1127 

1.50 

AX1130 

1.50 

AX1131 

1.70 

AX1132 

1.50 

AX1142 

1.20 

AX1143 

1.58 

AX 1144 

1.44 

AX1166 

1.37 

AX1284 

1.41 

AY1101 

0.68 

AY1102 

1.04 

AY1103 

1.35 

AY1104 

1.35 

AY1108 

1.65 

AY1110 

1.50 

AY1112 

0.69 

AY1113 

0.69 

AY1114 

0.60 

AY 1115 

0.60 

AY1116 

0.68 


AY1117 

0.68 

AY 1119 

0.60 

AY1120 

0.98 

AY1121 

0.98 

AY6108 

1.65 

AY6109 

1.65 

AY8108 (AY8103) 

3.75 

AY8109 (AY8104) 

3.00 

AY8112 

6.75 

AY8113 

6.08 

AY8115 

2.25 

AY8116 

1.80 

AY8117 

9.13 

AY8135 

5.40 

BA 100 

0.44 

BA114 

0.39 

BC107 

0.83 

BC108 

0.76 

BC109 

0.91 

BC147 

0.76 

BC148 

0.68 

BC149 

0.79 

BC157 

0.89 

BC158 

0.76 

BC159 

0.89 

BC177 

0.91 

BC178 

0.84 

BC179 

0.92 

BC186 

0.79 

BCY10 

2.59 

BCY11 

3.24 

BCY12 

3.14 

BCY39 

5.19 

BCY71 

2.05 

BCZ10 

1.95 

BCZ11 

2.37 

BCZ12 

2.16 

BDY20 

3.51 

BF115 

0.87 

BF145 

0.64 

BF167 

1.08 

BF173 

1.15 

BF177 

1.63 

BF178 

1.80 

BF179 

2.04 

BF184 

0.72 

BF185 

0.72 

BF194 

0.67 

BF200 

1.32 

BFY51 

.5.19 

BS19 

2.16 

BSY11 

8.43 

BT110A/500R 

3.00 

BTY79/100R 

2.70 

BTY79/200R 

3.03 

BTY79/300R 

3.45 

BY126/200 

0.48 

BY126/400 

0.56 

BY126/500 

0.63 

BY127/800 

0.78 

BYX21L/200+R 

1.35 

BYX38/3004-R 

1.32 

BYX38/600-I-R 

1.62 

BYX38/900 + R 

2.08 

BYX38/1200+R 

3.03 

BYX39/600+R 

3.14 

BYX39/800+R 

3.88 

BYX39/1000+R 

4.53 

BZX70 Series 

1.95 

BZY88 C3V3 to Cll 

0.83 

BZY88 C12 to C30 

0.98 

BZY95 Series 

2.16 

BZY96 Series 

2.16 

BZZ14 to 29 

2.37 

C106Y1 

2.10 

C122D1 

3.78 

D13-T1 

1.95 

DTG110B 

6.96 

DTG1010 

15.16 

EM402 

0.45 

EM404 

0.63 

EM406 

0.78 

EM410 

1.39 

FPT100 

1.80 

H35 

8.07 

MB05 

1.88 

MB1 

2.03 

MB3 

2.65 


MB6 3.39 

MJE2955 4.55 

MJE3055 3.06 

OA5 1 0.65 

OA10 0.87 

OA47 0.65 

OA90 0.32 

OA91 0.33 

OA95 0.39 

OA202 0.75 

OC20 6.38 

OC22 3.03 

OC23 3.80 

OC24 3.45 

OC44N EH 

OC45N 1-11 

OC74 0.96 

2-OC74N 1-92 

OC75N 1-49 

OC140 1-95 

OC141 2.60 

OC201 3.78 

OC202 3.68 

OC915 2.21 

OCP70 2.59 

OCP71 4.32 

ORP12 0.93 

ORP60 1-77 

PA40 4.83 

PB40 7.28 

SC40D 8.55 

SC50D 13.05 

SD55 0.63 

SE1001 U3 

SE1002 1.20 

SE1010 1-80 

SE2001 0.98 

SE2002 1-20 

SE3030 (AY8112) 6.75 

SE'3031 (AY8112) 6.75 

SE3032 (AY8113 ) 6.75 

SE3033 (AY8114) 4.72 

SE3035 (AY8114) 4.72 

SE4001 1.05 

SE4002 1.13 

SE4040 1-20 

SE5001 2.10 

SE5002 2.10 

SE5003 2.48 

SE5020 4.05 

SE5023 3.15 

SE5025 1-35 

SE60010.75SE6002 0.90 

SE7001 4.05 

SE7002 3.60 

SE7070 4.05 

SE7020 5.40 

SE8001 4.05 

SE8002 4.50 

ST2 1.47 

TIC44 1-68 

T1C45 1.92 

TIC46 2.03 

TIC47 2.27 

TIS37 2.36 

TIS43 2.36 

40360 2.48 

40361 2.49 

40406 1-80 

4040.7 1.31 

40410 1-65 

F.E.T.’S 

2n4889 2.70 

2N5459 (MPF105 1.60 

2N5485 (MPF106) 1.77 

2N5245 (T1S88) 2.62 

2N5458 (MPF104) 1.77 

MPF102 1.77 

INTEGRATED CIRCUITS 
FUL900 1.20 

FUL914 1.20 

FUL923 2.25 

FUL719 5.25 

FUL723 7.27 

FUL739 5.25 

PA222 3.12 

PA230 4.29 

PA246 13.57 


ALL PRICES INCLUDE TAX AND POSTAGE 
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radio amateur who can produce evidence 
of having made two-way contact with 
stations located in countries whose 
national societies are members of the 
Region 1 Division of the International 
Amateur Radio Union. 

The award shall be issued in two 
classes: 

Class 1 - for contacting all member 
countries. 

Class 2 - for contacting 20 countries. 

Members of the IARU Region 1 
Division are: Algeria, Austria, Belguim, 
Bulgaria, Cyprus, Czechoslovakia, 
Denmark, Germany, Faeroes, Finland, 
France, Ghana, Greece, Hungary, Ireland, 
Italy, Ivory Coast, Kenya, Lebanon, 
Luxembourg, Malta, Mauritius, Monaco, 
Netherlands, Nigeria, Norway, Poland, 
Portugal, Rhodesia, Spain, Sweden, 
Switzerland, Tanzania, Uganda, United 
Kingdom, USSR, Yugoslavia. 

OVERSEAS AWARDS 
“El Salvador” 

The Club De Radio Aficionados de El 
Salvador has established the “El Salvador” 
Award with the aim of increasing world 
friendship through amateur radio. The 
award will be given to any amateur radio 
operator who fulfills the following 
requirements 

a. Five contacts with fixed stations 
in El Salvador. Three call areas 
(YS1, YS2 and YS3) must be 
included. 

b. The contacts may be made on 
either AM, SSB or CW. 

c. Cross mode or cross band 

contacts are not valid. The 
minimum valid report is 
Readibility 3, Strength 3 for 
phone or Readibility 3, Strength 
3, Tone 9 for CW contacts. 

d. Only contacts dated August 1, 
1962 or later will be accepted. 

e. QSL cards showing the claimed 

contacts must be sent to:- 

CRAS, PO Box 517, San 

Salvador, Central America. 
Cards and the award will be 
returned by certified mail. 

f. A letter from the applicants 

radio society certifying that the 
contact has been confirmed may 
be sent in place of the QSL 
cards. The society must be a 
member of the IARU. 

g. One US Dollar must be sent 
with the application. 

Firecracker Award 

This is a continuous award organised 
by the Hong Kong Amateur Radio Trans¬ 
mitting Society. The requirements are: 

a. Any licensed amateur 
throughout the world is eligible 
for this award. 

b. Claims may be made within the 
following categories:- CW only, 
CW/Phone or Phone only and 
the award will be endorsed 
accordingly. 

c. The contacts are required to be 
made with different VS6 
stations as follows:- Zones 18, 

19, 24, 25, 26, 27 and 28 - 10 
contacts. All other Zones - six 
contacts. 

d. Contacts may be made on any 
authorised amateur band. 

e. Contacts made on or after 
January 1, 1964 will be eligible 
for the award. 

f. Contacts made during contests 
will be eligible for the award. 

g. In support of an application for 
the award, QSL cards must be 
held for the contacts claimed. It 


is not necessary to send QLS 
cards with the application, 
alternatively, a log extract 
certified by the applicants 
national club or society will 
suffice. Details required are:- 
Date, time, band, mode and 
signal reports both given and 
received. Minimum report 
accepted will be Readibility 3, 
and for CW Tone 8 on the RST 
system. 

h. Five IRCs are to be sent with 
the application to cover 
administrative expenses. 

i. Applications for the Hong Kong 
Firecracker Award are to be 
sent to the - QSL manager, 
Hong Kong Amateur Radio 
Transmitting Society, PO Box 
541, Hong Kong. 

WGA2I 

The Radio Society of the island of 
Gotland (GRK) in the southern part of the 
Baltic Sea has instituted the Worked 
Gotland Award 21 (WGA 21) which is 
available to every licensed amateur radio 
operator who complies with the following 
rules :- 

a. All contacts with SMI or SKI or 
SL1 stations after June 30, 1970, 
2359GMT, on all bands are valid 
for this very attractive award. The 
contacts shall be two-way (not 
cross band) and in any mode which 
is legally allowed for the band used. 
WGA 21 cannot be awarded to 
amateurs operating from Gotland 
itself. 

b. For applicants operating outside 
Europe or Scandinavia each 
QSO will give the following 
number of points:- 


Band Points 

3.5MHz 5 

7.00MHz 4 

14.00MHz 3 

21.00MHz 3 

28.00MHz 3 

144.00MHz 6 

All above 10 


The required number of points is 

21 . 

c. Applications should be sent to 
the Awards Manager, Radio 
Amateur Society of Gotland 
(GRK). PO Box 461. S-621 04 
Visby 4, Sweden. Please enclose 
excerpt of your log certified by 
two licensed amateurs. To cover 
costs also enclose 10 IRCs. If 
you would like the award sent 
registered post, please enclose 
an additional three IRCs. 

From July 1 to July 7 each year most 
of the active amateur operators in Gotland 
are participating in a special activities 
week on all bands. There are almost 40 
amateurs on Gotland and half are active. 
Visitors to Gotland from other parts of 
Sweden use the suffix... /1. Visitors 
from other countries with temporary 
licences use the suffix . . . /SMI. 

“Timisoara 700” 

To mark the 700th anniversary of the 
documented existence of the town of 
Timisoara in Romania, the Radioamateur 
Commission of the Timis County will issue 
the “Timisoara 700 Jubilee Award” to any 
amateur operator throughout the world. 

To obtain this award it will be 
necessary to contact radio amateurs of the 
County of Timis during the period 

(Continued on page 174) 


SECRETS ENTRUSTED 
TO A FEW 



IhellnpuStufad 


T HERE are some things 
that cannot be generally 
told — things you ought to 
know. Great truths are dan¬ 
gerous to some—but factors 
for personal power and accom¬ 
plishment in the hands of 
those who understand them. 
Behind the tales of the 
miracles and mysteries of the 
ancients, lie centuries of their 
secret probing into nature’s 
laws — their amazing dis¬ 
coveries of the hidden proces¬ 
ses of man's mind , and the 
mastery of life's problems. Once 
shrouded in mystery to avoid 
their destruction by mass 
fear and ignorance, these 
facts remain a useful heritage 
for the thousands of men 
and women who privately use 
them in their homes today. 

THIS FREE BOOK 

The Rosicrucians (not a relig¬ 
ious organisation), an age-old 
brotherhood of learning, have 
preserved this secret wisdom 
in their archives for centuries. 
They now invite you to share 
the practical helpfulness of 
their teachings. Write today 
for a free copy of the book, 
“The Mastery of Life”. Within 
its pages may lie a new life of 
opportunity for you. Address 
Scribe U.N.L. 

ROSICRUCIANS 

(AMORC) 

P.O. Box 66, Bentleigh, 
Vic., 3204, Aust. 


■ Scribe U.N.L. 

! The Rosicrucians (AMORC), 

« P.O. Box 66, Bentleigh, 

I Vic., 3204, Aust. 

I Please send me the free book, 
I “The Mastery of Life”, which 
I explains how I may learn to 
I use my faculties and powers of 
I mind. 

I 

1 NAME. 

I 

I . 

■ ADDRESS. 

i 

i. 

.... 
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LISTENING AROUND 
THE WORLD 


Another Nederlands relay base 


Radio Nederlands has announced the tentative schedule for its new 
relay base on Madagascar, which is nearing completion. It will 
operate on similar lines to the Bonaire station. 


by Arthur Cushen 


Using two high-powered transmitters, 
the station will carry programs into Africa, 
Asia, and Australia. It will utilise the same 
program format as carried from the 
transmitters in Holland, each session being 
of 80 minutes duration. 

Establishment of the station should 
provide Radio Nederlands with effective 
world coverage. Bonaire in the 
Netherlands Antillies already covers North 
and South America, parts of West Africa, 
Europe and the South Pacific, while the 
Madagascar relay will be able to provide 
better reception in the Asian and African 
areas. Secondary or back-up coverage will 
be provided by Radio Nederlands from 
Lopik in Holland. 

The two transmitters are 300KW units, 
similar to those operating at Bonaire. 
When in Holland in 1969, I was told the 
tentative opening date was mid 1971. 
However, readers can expect initial tests 
very shortly. 

The following tentative schedule shows 
the times of transmission, proposed band 
in magahertz and the target area. 


GMT MHZ 
0930-1050 17 
1100-1220 15 
1100-1220 17 
1200-1350 15 17 
1400-1520 11 
2130-2250 11,15 
2300-0020 7,9 


Area 

Western Australia 
Western Australia 
Indonesia 
Indonesia 

Indonesia, Philippines 
Eastern Australia 
Indonesia 


CANADA’S NEW TRANSMITTERS 
Listeners to Radio Canada in their 
service to the South Pacific, 
0830-0930GMT on 5970 and 9630KHz, 
will have noticed a new program format. 
The change coincides with an increase in 
power to 2 50KW. A tentative schedule, 
which comes into effect on May 2, shows 
that two 2 50KW transmitters will be in 
regular operation, as follows: 


GMT KHz 

0600-0800, 1100-1830,2000-2200 11935 
1100-2230 15325 

HIJP USING 4880KHz 
A country seldom reported in these 
pages is the Dominican Republic. 
Reception of HIJP on 4880KHz is 
therefore interesting, especially as the 
station has recently extended its schedule. 
Broadcasts have been noted by Chris Davis 
of Fetherstone, NZ, to sign-off at 
0630GMT. Reception has been fair, but 
should improve in the next few months. 
The program of typical Latin American 
music continues to around 0625GMT, 
when a full sign-off announcement is 

iiiiiiiiimiiiiimiiiiiiiiimiiiiMiiiimmiiiiuiiiiiiiiMimiiMiiiMiiiiiiHiiiimiiiiim 

Notes from readers should be sent to 
Arthur Cushen, 212 Earn Street, 
Invercargill, New Zealand. All times are 
GMT. Add 8 hours for WAST, 10 for 
EAST, and 12 hours for NZ. 


heard, with details of frequencies on 
medium-wave, short-wave and FM. 
Sign-off announcement includes the slogan 
“Radio Commercial Santo Domingo”. 
Mailing address of the station is Apartado 
1322, Santo Domingo, Dominican 
Republic. 


ISRAEL’S NEW VOICE 
New radio stations are being installed 
in Israel, to counter propoganda from the 
Palestine Liberation Radio and other 
stations in nearby Arabic countries. On 
medium-wave, two planned 600KW 
transmitters are being installed while, on 
short-wave, a world-wide service is planned 
with six 300KW transmitters going into 
service early this year. 

HCCR1 VERIFIES 

A verification has been received by 
Bob Padula of Melbourne from HCCR1 
Radiodifusora Casa De La Cultura 
Ecutoriana, confirming reception on 
4930KHz. According to the verification 
card, the power is 10KW. It was also 
endorsed as the first report received from 
Australia. 

Due to staff changes and records being 
overlooked, it is necessary to treat such 
endorsements with caution — particularly 
when it is remembered that some of these 
stations have been in operation for nearly 
40 years. 

Our own verification from HCCR1 on 
4930KHz was dated 27th September, 
1951, when the power was only 1KW. 

INDIA’S RADIO EXPANSION 
In recent months we have given details 
of the All India Radio on medium-wave. 
According to “Sweden Calling DXers”, the 
following details from the Ministry of 
Information have been collected from 
different newspapers: 28 new stations will 
be set up in India during the Fourth Plan, 
in addition to the exisiting 76 stations. In 
the Southern region new stations would be 
established at Alleppey, Mangalore, 
Mercara and Ratnagiri. A station similar to 
that at Calcutta would be set up at Rajkot 
to serve West Asian and East African 
countries. Powerful stations are also 
planned near the northern border. Stations 
to cater for the needs ot the youth would 
be set up in Delhi and Calcutta. Altogether 
six such stations are to be installed, one in 
Goa within the next six months. 
According to latest statements of the 
Indian P & T Department, there 
are 10,500,579 radio licence holders in 
the country. 

BRAZILIAN CALL CHANGE 
Radio Clube De Ribeirao Preto has 
confirmed our reception by letter, which 
also indicates that they are now using a 
new call on 15415 KHz. The call sign is 
now ZYE50, which replaces ZYR206. The 
station has been heard around 0300GMT. 
Verification is by letter in Portuguese; as 
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well, a sticker was enclosed, which gives 
the broadcast call PRA7. The verification 
was signed by Riciena Mezzetto, Director 
Superintendant. The address given is Caixa 
Postal, 18, Ribeirao Preto, Estado De Sao 
Paulo, Brazil. 

BERNE USING 9750KHz 
The Swiss Broadcasting Corporation at 
Berne has made some changes to its 
schedule, which came into effect on 
November 1. We have noted the use of 
9750KHZ from 0130 to 0345GMT. 
Reception is best during the last half hour 
of transmission, which is in Spanish; there 
is some sideband interference from the 
Chilian on 9752KHz. 

In the service to Africa, Berne is now 
using 11765KHz for the period 0600 to 
0645GMT. This new channel is received at 
fair strength, and is heard best shortly 
after 0600GMT, when Radio Havana 
leaves the frequency. In a further 
transmission to Africa, Berne is using 
15340KHz from 1100GMT. At the same 
time the program is carried on 15 305 and 
21520KHZ. 

ETLF’S ENGLISH BROADCAST 
Station ETLF “Radio Voice of the 


Gospel” Addis 

Abada, Ethoipia is 

operating on some 
English program. 

new frequencies for its 

GMT 

KHz 

0530-0555 

11890 

1300-132 5 

15315 

1300-1345 

15315 

1655-1710 

6065 

1930-2015 

11910 

0400-0425 

9680 

1330-1400 

15180 

1700-1715 

9695 

1800-1855 

9705 


ENGLISH FROM KIEV 
Radio Kiev in the Ukraine has English 
programs for Britain and North America. 
Transmissions are on the air Monday, 
Thursday and Saturday as follows: 

GMT KHz 

1930-2000 7120, 5920 

2230-2300 9640,7120 

0030-0100 11850, 9760, 9660, 

9610, 7200, 7130 
0430-0500 9760, 9660, 9610, 

9480,7200. 7130 

RECENT VERIFICATIONS 
SABAH: The regional station at Tawau 
has verified Allen Evans of Glen Iris, 
Victoria, confirming his reception of their 
broadcast on 750KHz. The station which 
operates with the power 5KW is a regional 
station of Radio Malaysia Sabah, and was 
heard at 1430GMT relaying the program 
in English from Kota Kinabalu. The 
station was heard with an English 
announcement at 1500GMT. Verification 
was received in one month in the form of 
a letter and card, and two IRCs were 
enclosed with the report. The address ot 
the station according to the letter is 
Director of Broadcasting, Radio Malaysia 
Sabah, Peti Surat Pos 1016, Kota 
Kinabalu, Sabah. Verification was signed 
by Peter Pragas. 

PHILIPPINES: Station DZEL on 
1150KHz has confirmed our reception 
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with a prepared card signed by Sarry 
Lucido. The address of the station is given 
as DZEL, Lucena City, Philippines. 

BOLIVIA: La Cruz del Sur has verified 
to Samson Voron, Coogee, NSW, reporting 
that they are now on 4875KHz. The 
station has two other outlets CP27 on 
730KHz and on FM CP3 on 95MHz. 
Verification is signed by Philip Deorge, 
who is the QSL Manager. The address is La 
Cruz del Sur, Cajon Postal 1408, La Paz, 
Bolivia. 

VENEZUELA: Station YVPA has 
verified to Samson Voron, giving the 
information that they now operate with 
10KW on 4940KHz. Reception has been 
around 1030GMT; according to the 
verification, programs are relayed from 
medium-wave station YVPB on 1090KHz. 
Verification came to hand in 23 days, and 
was signed by Luis Ortiz. 

BRAZIL: Cyril Anderson of Perth, 
WA, has a verification from Radio Clube 
do Para on 4865KHz, with a letter in 
Portuguese. The letter indicates that the 
reception report was of considerable value 
to the Technical Department. 

CANARY ISLANDS: Readers in 
Australia report the reception of 
verification cards from the relay station of 
Radio Nacional Espania at Tenerife, being 
received direct from the station and also 
from the studios in Madrid. The station 
operates on 11800 and 15365KHz, and 
the verification card shows the studio hall 
of the transmitter building. 

PERU: A verification received from 
Radio Atlantida by John Eig, 
Toowoomba, Queensland, indicates that 
IRCs are no longer valid in Peru. They 
returned the three IRCs which were sent 
with the report. The station was heard on 
9 62 5 KHz. 

COLOMBIA: According to the 

Australian DX News, Transmisoras Caldas 
on 5020KHz confirms reception with a 
letter in Spanish, postcard and pennant. 
The station operates all night on this 
frequency. Verification was received from 
the station by airmail in three weeks. 

ALGIERS SCHEDULE 

The present schedule of Radio Algiers 
has been forwarded by Chris Davis of 
Featherson, NZ. It shows that 
transmissions are carried in French, Arabic 
and Kabyle. 

Network 1 is in Arabic; it is on the air 
0600-2400GMT and broadcasts on 529, 
548, 980, 1142, 9510, 11810KHz. 

Network 2 is in Kabyle; it operates 
0630-2230, and is broadcast on 692, 
1421, 9685KHz. Two frequencies on 

Medium-wave 890, 1304KHz carry the 
program 0600-2400GMT. 

Network 3 is in French; it operates 
0600-0900 and 1200-2000GMT on 11835, 
11715, 6080KHZ. 

PARADYS CLOSES 

The South African Broadcasting 
Corporation for many years operated 
regional stations on short-wave with the 
power of 5KW. In 1956, the short-wave 
services were combined at a new 
transmitting site at Paradys, which carried 
the SABC programs for internal reception. 

The station recently closed, and its 
facilities were moved to the site of Radio 
RSA some 40 miles from Johannesburg. 
When I visited this site in 1969, the new 
transmitters were being installed on a 
section adjoining the high-powered Radio 
South Africa area of some 1,300 acres. 
The Radio South Africa plant includes 
four 250KW transmitters and an array of 
towers, some up to 600 feet in height. 

The Paradys station was the point from 
which short-wave programs called the 
African service of Radio South Africa had 
its beginnings. The H. F. Verwoerd 
Short-wave Station, the home of Radio 
South Africa, now contains four 
transmitters of 2 50KW, seven of 100KW, 
with an eigth in the process of being built, 
and four other 20KW transmitters. 

AUSTRIAN RADIO EXPANDS 

The Austrian Radio in Vienna is now a 
familiar signal on short-wave, and is 
gradually increasing its programs to 
include other languages. Some history of 
the station was given in a recent issue of 
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As featured in “E.A.” Jan. ’70. A high 
performance Stereo Amp. 60W. RMS per 
^ channel. ' 

$89.95. Post $2.00. 


PLAYMASTER 128 

I rJ <*, 



SPEAKERS 



Rola C8MX, twin Cone, wide range, 8 or 
15 ohm. Special $8.50 plus $1.00 Post. 

Rola 12PX, twin cone 15W RMS. Hi-Fi 
type 8 or 15 ohm. Special $18.00. Post $1.00. 
Rola 5FX, twin cone tweeter. 15W RMS. 
To be used in conjunction with above two 
speakers. Special at $4.90 Post $1.00. 
Rola C6LX, twin cone general application 
speaker, 6in round 6W RMS in enclosure. 8 
ohm. Special at $5.80. Post $1.00. 

Rola crossover network SOL24. Tapped at 
0.5mH, l.OmH, 2.0mH to give max. range. 
Special price $3.25. Plus 30c post. 

KEYLESS ORGAN 



$32.50 


As featured in Jan. '69 “E.A.” a novelty 
electronic instrument. Has a range of more 
than \Vx octaves including 6harps and flats, 
built-in Vibrato, a pleasant woodwind sound, 
and a good level of acoustic output. 

Kit Price: $32.50 plus post $1. 

PRINTED CIRCUIT 
BOARDS 


65/P10 Magnetic Pre-Amp . . 

67/A3 Playmaster 115 .. .. 

115 Pre-Amp 
Transistor Tuner 
3 plus 3 Amplifier 
10 plus 10 Amplifier 
Playmaster 123 .. 

Powered Loudspeaker 
Keyless Organ . . 

124 Tuner .. 
Playmaster 125 
69/CIO Musicolour 
69/P9 Playmaster 127 .. .. 

Playmaster 128 .. .. 

Radio Control Rec. . . 
Volume Compressor 
C.D. Ign. 

Alignment 

TAA300 I.C. Board . . 

70/A2 Playmaster 129 


67/P3 
68/5T 
68/A8 
68/A8 
68/8T 
68/ A8 
69/01 
69/5T 
69/P5 


70/A1 
70/Rl 
70/PI 
70/cdl 


$2.04 

$2.04 

$2.04 

$2.04 

$2.50 

$2.50 

$3.23 

$1.50 

$3.68 

$2.04 

$2.91 

$2.89 

$3.05 

$2.37 

$1.36 

$1.55 

$1.36 

$1.23 

$1.00 

$3.60 


CARTRIDGES 

Crystal type GP93/1 Acos type. Good 
quality, fitted with a diamond stylus. Stereo 
type. Price: $5.98. Post 20c. 

BSR Cl Ceramic type. Stereo $6.70. 

AT6. Magnetic type. Stereo 20Hz—20KHz 
1 2dB Tracking weight 0.5—2.5 grams. 
Price $9.40. 

POTENTIOMETERS 

X STANDARD: log or lin, 38c ea. 

^ SWITCH (log or lin) 75c ea. 

DUAL GANG: (log or lin), $1.45 ea. 
'.-2M. All ' ' 


RANGE 1K-: 


2in shafts. 


RESISTORS (±5%) 

Va and V6W, 4c each or $3.00 per 100. 
-C 1W, 7c each or $5.50 per 100. 

«( Your selection between 1 ohm and 10M. 


S.T.C. DIECAST BOXES 

4in long, 3in wide, 2in high with cover — 
* $2.80. Post 50c. 

^ SVtin long, 4 3 Ain wide, 2in high with cover— 



$49.50 


E. A. OCTOBER 3W 
STEREO AMPLIFIER 

Complete kit as per Oct., ’70 Electronics 
Australia. Uses SL403A l.C. Excellent per¬ 
former. See above issue for specifications. 
$49.50. 

Post $1.00. 

115 CONTROL UNIT 
Stereo 

$7.95 

&& I 



As featured in “E.A.” April ’67. High 
efficiency circuit using FET. Input impedance ■ 
1.5M at 100Hz for all inputs. 22V operation. 

4 transistors. 3dB FREQUENCY LIMITS: 
25Hz and 24KHz. Bass control 13dB boost : 
and 20dB cut at 30Hz; Treble control lldB 
boost and 12dB cut at lOKHz. Price* $7.95. 
Post 30c. Pots extra $4.60. (3 x Dual Gang 
and 1 x single type.) 

MAGNETIC PRE-AMP KIT 
Stereo 

$6.50 j 

As featured in Oct. ’65 “E.A.” Uses 6 
silicon transistors. Full R.I.A.A. or C.C.I.R. 
equalisation is provided. Output 2V P-P. 
Input Sensitivity 2MV 9V operation. Full 
kit: $6.50. Post 30c. 

BSR MA65 TURNTABLE 



$3.82. Post 50c. 


$44.50 

(Post $2.00) * 


Complete with diamond stylus ceramic type 
Cl. Unit has tone arm and incorporates cue : 
pause lever, automatic lock, bias compensa¬ 
tor, and stylus pressure adjustment. This 
unit would be ideal for use with our 
10 plus 10 stereo amplifier. Teak case 
to suit, $9.95. Post $2.00. 

POLYESTER 
CAPACITOR PACK 

Contains 3 capacitors of 45 values between 
2pF and 0.47uF. A total of 135 capacitors 
(2pF—820pF 100V ceramics). Very good 
value at $8.30 

Semiconductors — Ncw » Guaranteed 


2N2926 
2N3638 . . 

2N3055 .. 

2N5459 .. 

2N5485 . . 

40408 .. . 

40409 . . . 

40410 .. . 

40250 . . . 
MPF105 .. 
AC125 .. 
AC126 .. 
AC 127 .. 
AC127-128 
AC128 .. 
AC132 .. 
AC 172 .. 
ASZ15 .. 
OC81 .. . 


75c 
50c 
$ 2.00 
$1.10 
$1.98 
$1.98 
$3.50 
$3.70 
$ 2.20 
$ 1.10 
74c 
, 74c 

94c 
$1.70 
64c 
80c 
99c 
$L50 
. 60c 


30c 
60c 
36c 
96c 
32c 

.. 65c 

OA90 . 26c 


Diodes 


AC187/188 
AD149 .. . 
AD161/162 
AF115N .. 
AF116N .. 
AF117N .. 
BC107 .. . 
BC108 .. . 
BC109 .. . 
BC177 .. . 
BC178 .. . 
BC179 .. . 
BF115 .. . 
BDY20 . . 
OC44N .. . 
OC45 . . . 

OC71 .. . 
OC72 . . . 

OC74N . . 
D13T1 .. . 


AA119 .. .. 
2-AA119 .. 
BA 100 . . . . 
BA102 .. .. 
BA114 .. .. 
OA5 


$1.90 
$1.65 
$2.85 
90c 
70c 
70c 
69c 
50c 
50c ; 
75c : 
70c : 
75 C : 
63c 

$2.00 : 
48c 
48c 
48c 
. 48c 

79c : 
$1.85 : 

17c ' 


OA91/1N60 

OA95 . 32c , 

62c < 

6o c : 
$1.20 : 
$1.00 : 

$1.30 


OA202 . . 
BY100 .. .. 
BYX38/600 . 

BYZ12 .. .. 
BYX21L/200 


. g C.O.D. To use this service add 60c. 

. g ORDER FORMS: Sent free with each order. 

DESPATCH: All orders are received at 9 
■C a.m. at the P.O. and despatched to- 

yC. meet the 1 p.m clearance the same 

day. This gives you a 4-hour service. 

•k POSTAGE: Add 15c packpost fee to all 
orders unless stated otherwise. 


PHONE SERVICE: Simply order on phone : 
and order will be despatched C.O.D. within 
the hour. 

QUALITY: All our parts are new and fully , 
guranteed. No surplus or rejects. 
CATALOGUE: We will send our new 

FREE catalogue upon receipt of 
your 9x4 envelope with 9c stamp, 
or with your order. Illustrated. 


KITSETS AUST. PTY. LTD. 

MAIL ORDER DEPT.: Box 176, P.O. DEE WHY 2099, N.S.W. 

SALES DEPT.: SHOP 14, STONES ARCADE. 673 PITTWATER RD., DEE WHY 

PHONE: 982 5571 2099. 
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NEW RANGE OF RESISTORS 


MStS ... J-/’ . ^ | 

CONDENSERS AND POTENTIOMETERS 


o o a o c; 


The resistors are mainly I.R.C. and Morganite and are in 
a wide range of values from 100 ohms to 3 meg. in 
1 and 2 watt and include wire wound. LIST PRICE $9.00 
per 100. OUR PRICE $2.00 per 100. Post and packing 
35c extra. 

The condensers are in most popular brands and include 
Polyester, Paper, Mica, Ceramic and Electrolytic in values 
up to 8mfd. LIST PRICE $11.00 per 100. OUR PRICE 
$2.00 per 100. Post and packing 65c. 

The pots, are all current types and include switch pots, 
and dual concentric, tandem, tab pots. etc. LIST PRICE 
$12.00 per dozen. OUR PRICE $2.50 per dozen. Post 
and package 60c extra. 

FBK eac k Iot °* resistors » condensers or pots, 
we will supply one new valve. Type 6U7G, 1T4. 

Regret special values In resistors, pots and condensers 
cannot be supplied. 


LEADER SIGNAL GENERATOR LSG11 

240V A.C. operated, 6 band 120KC to 
390 Megs. Provision for crystal. $49.50 
Post N.S.W., 75c; Interstate, $1.25. 


NEW TRANSISTOR 8 KIT SET 

SKCUl PURCHASE ENABLES US TO OFFER THIS Rif SET A! 

$24.00 • Complete kit of parts with circuit 

and full instructions. 

• Eight transistors. 

• Magnavox 5X3 speaker gives excel¬ 
lent fidelity. 

• High sensitivity, suitable for city or 
country use. 

• Heavy duty battery for economical 
operation. 

• Modern design, plastic cabinet with 
gold trim. 

• Dial calibrated for all States. 

• Available in colours of off-white, 
red, black. 


£ 



DIMENSIONS 
9° x 5" x 3” deep 


Post N.S.W., $1.25: Interstate. $1.75. 


A TRANSISTOR PREAMP FOR 
MAGNETIC PICK-UP OR TAPE HEAD 

Using 3 transistors per channel as featured in Electronics 
Aust. Complete kit of parts including transistors. P.C. 
board and resistors and condensers. 

Circuit and full details supplied. 

Stereo Kit $8.50. 

Mono Kit $4.50. 

240V Power Supply $4.50. 

State if required for Pick-up or Tape Head. 



NEW HIGH STABILITY CARBON 
RESISTORS I p.c. and 2 p.c. TOLERAKCE 

These imported resistors are in i and i watt with values 
from 50ohm. to 1 meg. 1% and 2 %. In packets of 50 
mixed values. 

LIST PRICE 20c each. 

OUR PRICE $2.00 per packet of 50. 

Post and packing, 20c extra. 

(Regret special values cannot be supplied.) 


HEW IMPORTED SLOT CAR KITS AT 
LESS THAN HALF PRICE 


nr: 





Complete kit of parts, including 
12V motor and full instructions. 

$1.90 post 25c 


NEW 25 WATT 
P. A. AMPLIFIERS 


These amplifiers are suilable for installation in clubs, schools, 
restaurants, factories, etc. Wherever the amplification of 
speech or music is required. 

Jpg's SPECIFICATIONS 

Nominal power 25 watts. • Inputs two microphone and 
Freiqht P ick * u P radio with separate controls and mixing facilities 
. • Tone control. • Frequency response 30 to 18.000 CPS. 

X r • Output impedance Line output (100, 166, 250, 500 ohms) 
or can be supplied with V.C. output (2, 3, 7. 8. 15 ohms) 
• Dimensions 11 In x 6in x 8in. Weight 25W 231b. Freight 
sxtra. 


NEW COLUMN SPEAKERS 

Suitable for above Amplifier in walnut finished cab¬ 
inet containing four 8” Rola Speakers Imp. 8 ohms. 
$37.50. NO MAIL ORDERS 



At last a breakthrough in the cost for 
high quality portable radio transceivers of 
the walkie-talkie hand-held type. We are 
introducing and offering for sale a fully 
PMG approved 

MIDLAND 

1 WATT TRANSCEIVER 

for 27,240 kHz operation with switch 
provision for two additional channels, tone 
call signal, background noise squelsh 
control, battery voltage indicator, steel 
case with separate cover, good for five 
miles distance communication under 
average field conditions, with penlite cell- 
batteries for 

ONLY $37.50 PER UNIT, 
FULLY GUARANTEED. 

Postage extra. 


NEW POWER SUPPLY KIT 

Ideal for small amplifiers, stereo or mono, test equip¬ 
ment, etc. Input 240v. A.C. Output 20v. D.C. at 
1 amp. 

Kit contains transformer, rectifiers, filter, condenser 
and circuit. 

$4.50 Post 75c. 


New Photo-Electric Burglar & 
Door Alarms at less than half price 

DOOR ALARMS BURGLAR ALARMS 



240V A.C. operation 

$ 12.00 

Post Sc Packing $1.25 extra. 
Buzzer $1.25 extra. 


240V A.C. operation 

$16.00 

Post Sc Packing $1.50 extra, 
Buzzer $1.25 extra. 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398 
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their program magazine. The short-wave 
programs are transmitted from 
Moosbrunn, situated in Lower Austria 
about 12 miles south-east of Vienna. 
Construction work on the permanent 
Short-wave Transmitting Centre there 
began in 1965 and the first two 100KW 
transmitters went into operation in May, 
1966. At the beginning of 1969 four 
100KW transmitters came into use. 

Meanwhile additional aerials were put 
into service. The ORF Short-wave Service 
now uses four rhombic aerials on seven 
different beams. For the European area 
two cage aerials and a logarithmic periodic 
aerial are in operation. Since the 
frequency plan forsees several alterations 
during ttie course of each day, in circuits, 
modulation sources and aerial feeding 
systems, and all these changes have ideally 
to be carried out simultaneously, 
electronic programming equipment was 
specially developed and has been in use 
since 3rd May, 1970. All switching 
operations can be completed in 60 
seconds. This means that listeners now 
have only negligible interruptions during 
programs to their area. 

Reception conditions for short-wave 
programs from Austria are not equally 
good in all areas. There are still even a few 
dead zones. For good reception to be 
ensured everywhere the transmitter station 
(transmitters and aerials) will have to be 
enlarged. After going into the problem in 
detail their specialist engineers have 
already drawn up plans for a possible 
extension. The financial side of the matter 
still has to be settled. 

ENGLISH FROM HAVANA 

Radio Havana Cuba broadcasts in 
English to Europe and North and South 
America on the following schedule: 



MM 


NEW SCHEDULES OPERATING 


BaSsssSs 


The present schedule of the Overseas Service of the Belgium radio includes 
two transmissions in English, as well as programs in French and Dutch. 


GMT 

KHz 

0530-0735 

17860,17780 

1000-1230 

17860,21460, 17740, 15325 

1230-1300 

17860,21555, 17740, 15325 

1430-1530 

11715,17745,15325,6010 

1545-1745 

17860,17745, 11715, 11795 

1800-2200 

17860,17745,15230,17705 

2215-2300 

15420,15335, 

2305-2315 

15420, 15335 

2330-2400 

15420,15335 

2400-0050 

15420, 15335 

0050-0100 

15420, 15335 


Language 
Dutch and French 
Dutch and French 
French and Dutch 
Dutch and French 
African 

Dutch and French 
Dutch and French 
English 
English 

Dutch and French 
English 


RADIO STATIONS OF TURKEY 

Recently we received a book from TRT the Voice of Turkey, which gave 
details on medium and short-wave stations operating in the country. We have heard 
the medium-wave station on 1061 KHz, a new station with a power of 300KW. It was 
heard around dawn. The list includes other new stations and is as follows: 

Medium-wave 


Location 

KHz 

Call 

KW 

Diyarbakir 

1061 

TAZ2 

300 

Cukurova 

629 

TAZl 

300 

Istanbul 

701 

TAW 

150 

Izmir 

926 

TAZ 

100 

Ankara 

1484 

_ 

2 

Istanbul 

963 

— 

2 

Izmir 

1033 

— 

2 

Antalya 

1295 

— 

2 

Gaziantep 

121 

— 

2 

Kars 

1165 

— 

2 

Van 

1178 

_ 

2 

Trabzon 

1484 

Short-wave 

2 

Ankara 

9745 

TAP 

20 

Ankara 

9515 

TAT 

100 

Ankara 

15160 

TAU 

100 

Ankara 

17820 

TAV 

100 


GMT 

2010-2140 

2050-2150 

0100-0450 

0100-0600 

0330-0600 

0630-0800 


KHz 

17705 

17715 

9525 

11840 

11760 

9525 


TELEVISION DX 

Recent comment from a reader on the 
lack of television DX in Australasia, due to 
the full channel operation, and lack of free 
frequencies for distant reception, is 
emphasised by a report from a listener and 
viewer in Thailand. In this area, with little 
local television use, and during the 
equinoxial period of October, he viewed, 
or heard signals from most parts of Asia 
and even across to Europe. 

Glen Houser reports to Radio 
Nederland DX Jukebox program that 
March 1971 could be the last time this 
distant reception would be possible due to 
the decreasing sunspot activity. 

Channels as high as 60MHz have been 
open, making it possible to receive tele¬ 
vision signals over some thousands of miles. 

Signals in Thailand were observed from 
Russian stations, Saudi Arabia on channel 
2, Arabic speaking station on European 
Ch2 believed to be Lebanon, and the 
audio channels of BBC and ORTF 
television on 41.5 and 41.25 MHz. As well 
as this, numerous FM signals from stations 
in Japan and Korea were also heard. 

It would seem that March could well 
be another period for such reception by 
viewers in remote areas, where the 
majority of the channels are not in use. 

UNPREDICTABLE RECEPTION 

Short-wave listeners are well aware of 
irregularities in reception, with signals 
varying from day to day. Some of the 
causes of this were reviewed recently in DX 
Jukebox from Radio Nederland. 

There can be a whole crop of reasons 
for short-wave failure. Some are caused by 
solar disturbances; others are related to 
seasonal changes, and the position of the 
sun in relation to the earth. Seasonal 
effects are more obvious on long 
transmissions paths, when loss of signal is 
greatest when it travels through daylight. 
The route from Europe to Australia and 


ENGLISH FROM MOSCOW 

Radio Moscow, in its special transmission to Australia and New Zealand, has 
several daily programs in English, on both medium and short-wave. 

GMT KHz 

1100-1130 9730, 9780, 5960, 629 

1130-1200 9730, 9780, 5960, 1250, 629 

1200-1230 9730, 9780, 1475 

1230-1 300 9540, 9730, 9780, 5960, 6100, 1250, 629 

DELHI’S ENGLISH SERVICE 

English broadcasts from all India Radio at Delhi are beamed to all parts of the 
world except North and South America. The schedule is as follows: 


GMT KHz 

1000-1100 21555, 17380, 15190 

1000-1100 17775, 15205, 11775 

1330-1500 15235, 11810 

1745-2230 11620, 7215 

1945-2230 9915 

1745-1945 15080, 11945 

1945-2045 11960,9690 

2045-2230 11740,9915 

2245-2400 3095 

2245-0015 7225,11895 

2245-0045 9530 

2245-0115 15340 

0015-0115 11710 

0030-0115 15235,17705 


Area 

North East Asia 

Australia and New Zealand 

South East Asia 

Europe 

Europe 

East Africa 

North Africa 

Australia and New Zealand 

North East Asia 

North East Asia 

North East Asia 

South East Asia 

South East Asia 

South East Asia 




New Zealand is a typical example. During 
the winter in Europe reception is favour¬ 
able, but during the summer it is not. 

As seasonal changes occur constantly 
but gradually the pattern now is to make 
four changes each year. These changes 
take place on the first Sunday in March, 
May, September and November. 

Another cause for short-wave failure is 
the passage of signals through undesirable 
regions, for instance polar zones, and in 
these zones the force of the earth’s 
magnetic field renders the ionsphere no 
longer reliable, and so this zone hampers 
short-wave reception. A look at the globe 
will show the regions which are difficult to 
reach because of the polar path, from 
Europe the western part of North America 
and Japan are difficult regions, and the 
same goes for high frequency 
communication between New Zealand and 
South Africa which cross the south aruraul 
zone. 


Sometimes short-wave signals fail with 
remarkable suddeness, and are restored 
with equal suddeness after a few hours. 
Sometimes reception is very poor for a 
day or two and then it is right back to its 
former level. This is generally caused by 
sun spots, which have an influence on 
short-wave reception. The sun spots 
influence the ionsphere layer which are 
used by short-wave stations to reflect their 
signals in the sky. This causes variations in 
propogation conditions and a falling off of 
reception from certain parts of the world. 
These short-wave blackouts are the victims 
of solar erruption, and to date have defied 
attempts to predict them. 

Despite these various areas in which 
short-wave reception can be disrupted, the 
patience of the listener is rewarded when 
conditions return to normal and signals are 
received at regular periods and at reliable 
signal level. 
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SOUND PROJECTORS 

Clnevox Prefect end Harmoar and 
Heath 16mm In food working 
order. 240v operated, complete 
with tpeaker and amplifier. 

from $11 5.00 

CIRCULAR SLIDE RULE 

JKln diameter. Will do the 
•eme work at the conventional 
elide rule. Instruction book in¬ 
cluded. 

$1.25 each 

Poet 10 cent*. _ 

P.M.G. TYPE~ 

TELEPHONES 

Standard deek type with magneto 
bell calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 

$25.00 

(2 TELEPHONE SETS) 

30c cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 

Please note we are now able to 
include Vi mile of telephone 
cable FREE with each set of 
Phones. 


BATTERY CHARGERS 

240 volt A.C. Input. 

Each battery Charger will charge 
either 6 or 12 volt batteries. 

2 amo without meter. $15.75 
2 amp with meter. $17.75 

Poet N S.W. 70c; Interstate 95c. 


MINIATURE 
ELECTRIC MOTORS 

1 Vi to 3 volts D.C Ideal for 
model boats, cars, planes, etc. 
Strong torque. Only 

<5 cents ench or 10 for $4.00. 

(Post 7c). 


TRANSCEIVER 

(2-way radio) R.C.A. America RT 
68, 24 volt, operated 10 watt out¬ 
put 38-54 megacycles F.M. crystal 
locked. Transmitter and receiver 
using frequency synthesiser in 
100 K/cs: step 10 channel per 
meg/cycle with power supply. 
Leads. mike and headphones 
$45, 60c cartage to rail. Freight 
payable at nearest attended rail¬ 
way station. 


TRANSCEIVER 

(2-way radio) 62 set Ideal small 
ships. Hams. etc. 1.6 to 10 megs. 
Crystal locked or V.F.O. controlled 
5 watt output. Complete with an¬ 
tenna. headphones and mike $60. 
60c cartage to raH. Freight payable 
at nearest attended Railway 
Station. 


HEAD PHONES 

Low impedance moving coil fitted 
with rubber muffler to reduce ex¬ 
ternal noise, fitted with press to 
talk, dynamic hand microphones. 
Ideal for use with all types of 
transceivers. $3.50 pair. Same with 
black felt muffler, $4.50 pair. 
Post N.S.W 25c; Interstate 30c. 


COLLINS TRANSCEIVERS 

Auto-tuned 100-150 megacycles, 
10 channels. 

$65.00 


MICROSCOPE 

500 x magnifica ion, 3 turret. 

$6.50. 

Post., N.S.W., 55c; Interstate, 

85c. 


AVO MULTI METER 

Type CT 38 

$75.00 


COLLINS IF STRIP 

455 KG with 4 mechanical filter, 
band width 2-4-8. and 16 K/Cs, 
and Collins termeability tuned 
BFO and product deducor and 
audio stage. 

$75.00 


LAVOIE HETERODYNE 
FREQUENCY METERS 

10-100 Megs. LA5. $250.00. 


100-500 M/cs. $350.00. 


ADLER FREQUENCY 
METER 

lOOKc-20 M/cs. $175.00. 



I’.M.O. Phone Jack and plug* 25c 
each. 45c the pair. 

Post 7c. 


NIFE CELLS 

1.2 Volt fully charged. 4ln ■ 3ta 
x lin 4 AH. 

$1.00 each 

Poet. N.S.W., 25c; interstate 35c. 

3.6V 10AH, set of 3 batteries in 
wooden holder. $7.50 per set. 
Post. N.S.W., $1.10; Interstate, 

$2.72. 


WALKIE TALKIE TWO- 
WAY RADIOS 

P.M.G Approved Cltlien Band. 

9 Transistor $57.00 per set of 2. 
Post. N.S.W. 50c; interstate. 60c. 



P.M.G. TYPE KEY SWITCHES. 
45c each. Post, 15c. 


VALVES 

BRAND NEW 

IN CARTONS 

gpxM MmM for onntfty 


807 

75c 

CVI50 

11.50 

63N7GT 

95c 

1H6G 

30c 

8989 

11.00 

832 

$5.00 

5U4G 

95c 

6AK5 

$1.90 

EF50 

25c 

6X4 

$1.00 

3Y3 

»1.7S 

12SK7 

50c 

6C4 

50c 

VR65 

25c 

2x2 

75e 

VT4C 

7Se 

6AG5 

80c 

AU5 

$1.00 

I2AU7 

91.00 

80 

$1.25 

X61M 

82.20 

6AK.5W 

$1.50 

CATHODE 

RAY TUBES 

3FP7 

$2.95 

5BP1 

93.50 

3JP1 

92.95 


12.95 

V1669 4/1 92.95 

CY21I4 


PLEASE ADD POSTAGE 
ON ALL ARTICLES 


45 x 40 coated Lene with tripod 

$10.95 

30 x 30 Power Coated Lem 
Brand new. 

$3.75 

60 magnification with a 60mm 
coated objective lens. 

With tripod. 

$23.00 

As illustrated. 

Postage, 95c; Interstate 81.20. 



TELESCOPES 

130 x 40 with Tripod 

$7.95 

Poet N.S.W., 70c; Interstate $1.20 


PETROL MOTOR 
GENERATOR SET 

BRAND NEW EX-ARMY 

300 watt, 15 volts, 20 amps. 
Made in Canada. Complete w th 
tools, instruction book, spares. 

etc. Only. $75.00 

$1 cartage to rail, freight pay¬ 
able at nearest attended railway 
station. 


BC 221 

Frequency Meters 

$55.00 


SMALL COMPUTOR 
PANELS 

3in x 2in containing 2 valves, qty. 
of rcsisiors, etc. 

only 75c 

Post 21c. 

STEREO headphones, brand new, 
$7.50, Post N.S.W. 60c. Inter¬ 
state 85c. 


TYPE S POWER SUPPLY 

(240 Vac supply for AT 5-ARB) 
suit most types of Disposal trans¬ 
mitters and receivers outputs 250 
volt, lOma 550 vclt 200mn, 300 
volt lOOmn. $30.00 


TELEPHONE WIRE 

21 gauge copper, plastic covered. 
Ideal telephone or bell wire. 
1.320ft coil of twin (equal Vi 
mile) $7 per coil. 

Post. N.S W. 70c; Interstatt $1.20. 


SCOOP PURCHASE 

Gramo Motors. New. Made In 
U.S.A. 4-speed 240 volt A.C. 
50 eye. Only $2.75 each. 

Post. N.S.W. 30c; interstate, 40c. 


CO-AXIAL SWITCH 

70 ohms 4 positions, 
can be motor driven completely 
waterproof 70 ohms type con¬ 
nectors. Housed in metal case 9in 
x 8in x 8in $5.00 each. Poet 
N.S.W 70c. Interstate $1.20. 

ELECTRONIC COUNTER 

CAustronic) 0-100 K/cs. 240V 
operated. $150.00 


Cossor Double Beam Oscilloscope 
1035. Tested. $150.00 

Kleinschmidt 5 Unit Punch Reader 
and Tape Printer with Key Board. 
$95.00. 


SELSYN MOTORS MAGSLIP 

Mk. II.$5.25 ea. 

No. 19 TWO-WAY RADIOS 
Sold as is without power supply, 
leads, accessories, etc. Only $15. 
Or complete with above gear, $35. 


BINOCULARS 

PRISMATIC. Coated Lenses 
Brand new. Complete with case 

6 x 30.$12.50 

H x 30.$18.75 

7 x 25, wide angle . . . . $29.50 

7 x 50 $22.15 

10 x 50 $23.07 

12 x 50 .$23.95 

20 x 50 ... . . . $29.50 

Post, N.S.W., 70c; Interstate. $1.20 


3000 TYPE RELAYS 

P.M.G. 200 Ohm — 1.500 Ohm 
Colls, $1.25 each. 


TOGGLE SWITCHES 

Brand new, 3 amp, 240 volt, S.P. 
S.T., 39c each or 10 for $3.00 
Add postage. 


Cintel Oscillator and Electronic 
Counter, type 388. $250.00. 


SPECIAL lucky dip valve offer 
15 new valves in cartons for only 
$2.00. We haven’t got time to 
sort them, so you reap the benefit 
Post 60c. 


MINE DETECTORS 

Ex A.M.F with Instruction Book. 
Complete In wooden case. Ideal 
for plumbers, councils for locating 
buried pipes, etc. Frelaht pay¬ 
able at nearest attended railway 

station. $39.00 


4 DIGIT RELAY 
COUNTERS 

50-volt D.C., suit slot car. Lap 
counters, etc. 

$1.25 each. Post 13c. 


ALTEC STUDIO 
MICROPHONES 

639B Western Electric, top grade, 
original coat $250, ideal Broad¬ 
cast Studio, music recording. 
Church and play recording, etc. 
Fraction of original cost. 

Price on Application. 


240 VOLT 

522 POWER SUPPLY 

Supplies all necessary voltages to 
operate 522 transceiver from 240 
V A.C. Complete and ready to 
plug in $30.00. 


SOLENOIDS 

Plunger Type 12V 300M.A. Suit 
electric camera control, miniature 
trains, radio, etc. 

$1.25. Post, 10c. 

200 Mill, amp., 24 volt. l/8in push 
movement. 

$1.25. Post 10c. 


CONDENSER LENS 

2Wiln DIAM. 2in FL. $1.50 each 
or $2.50 per pair. Post 21c. 


CONDENSER LENS 

IViin diam. H*FL. 50c each. 
Postage, 17c. 


ZOOM FOCUSING 
MICROSCOPE 

Battery and mirror illuminated 
900 x magnification, complete 
with disecting kit, slides, etc. 

$17.95. 

Post N.S.W. 65c, Interstate 85c 


TEN CHANNELS 
VHF TRANSCEIVER 

Types TR1934 100-125 meg/cys. 

and TR 1935 125-150 meg/cycle* 

28 volt DC operated AM single 
crystal locks both TX and RX on 
same channel complete with 
generator. 

$33.00 


RECORDING TAPES 



TOP 

QUALITY 

BRAND 

NEW 

POST 

. . . 9c 

3’ 

X 

150’ 

65c 

3" 

X 

600' 

$1.35 

. . . 13c 

5" 

X 

900' 

$1.78 

. . . 13c 

5* 

X 

1800' 

$3.29 

. . . 13c 

T 

X 

1200* 

$2.75 

... 21c 

7‘ 

X 

2400’ . . 

$4.45 

. . . 46c 

7" 

X 

3600' 

$6 00 

. . . 46c 


CASSETTE TAPES 

C60 $1.15, C90 $1.75, C120 $2.25. 
Post 13c. 


BYER 77 Mk. I 

Rack Mounting Tape Recorder, ex 
A.B.C. 7V6-15 I.P.S. Full track 
tested. $150.00. 


Microphone, Professional S.T.C. 
tyoe 4017. $20.00. 


Marconi Video Oscillator type 
TF885A 0-12 M/cs. $75.00. 


Marconi H.F. Sig. Gen. 85 K/cs. 
to 25 M/cs. $65.00. 


Pye 4 Channel Crystal Locked 
Cscillator. 1.5-30 M/cs. New. 

$25.00. 


TRANSPONDER APX6 

with Lighthouse Tubes. Can be 
converted «o 1200 M/cs. $17.00. 


WHEATSTONE BRIDGE 

Top grade 

In Multiples up to 1000 

$65.00 


Deitch Bros. 

70 OXFORD STREET, SYDNEY, 2010 

SORRY, NO C.O.D. 
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BROADCAST 
BAND NEWS 

AUSTRALIA: Radio 2VM at Moree, 
NSW, which operates on 1530KHz has 
been granted a power increase. The station 
will operate with 2 KW full time. At 
present the operation is 2KW day and 
500W at night. 

4TO at Townsville, Qld, on 780KHz, 
has recently gone on to 24-hours a day 
operation. In New Zealand reception is 
only possible when 4YA Dunedin is off 
the air for maintainance. The Dunedin 
station is silent every second Sunday from 
1120 to 1700GMT. 

HONG KONG: A verification received 
from Radio Hong Kong confirmed our 
reception on 545KHz with a card showing 
part of Hong Kong and the station’s FM 
tower. The station states that it operates 
with English on 545KHz and Chinese on 
640KHz. The card is in colour and 
measures eight inches by six inches. 

NEW ZEALAND: A verification 
received from Radio Waikato, 1XW, 
confirmed our reception on 930KHz. The 
verification is in the form of a card 
showing a map of New Zealand and the 
station’s location. 1XW operates 24 hours 
a day. Power is 2KW and the antenna 
tower is 264 feet high. The station has the 
slogan “New Zealand’s easy listening 
station’’. The address is PO Box 9300, 
Hamilton. 

CONGO (Kinshasa); A new transmitter 
of 600KW is to be installed at Kinshasa. 
The installation is being made by a French 
firm. According to “Sweden Calling 
DXers’’, this will enable the transmitter 
power to be increased to 1200KW. 

ISRAEL: The Israel Broadcasting 

Authority is to install two 650KW 
transmitters for medium-wave and six 
300KW transmitters for short-wave in 
Jerusalem early this year. This will extend 
the external service substantially. 

FLASHES FROM 
EVERYWHERE 

AFRICA 

ETHOIPIA: Sam Dellit, of Brisbane, 
has reported reception of the missionary 
station at Addis Ababa “Radio Voice of 
the Gospel’’, on several new outlets in the 
19 metre band. 

15155KHz. A French program to the 
Congo was heard at 0445GMT. This 
frequency replaces 15145KHz. 

15180KHz. Another new channel heard 
signing on at 1330GMT with English to 
India, replacing 15170KHz and parallel 


VOA MEDIUM-WAVE STATIONS 

The Voice of America operates several high power relay stations both in the 
United States and overseas, and the following information received from Washington 
gives details of the stations: 


GMT 

HKz 

KW 

Location 

1100-1700 

760 

50 

South Vietnam 

0415-2200 

791 

50 

Thessaloniki, Greece 

1100-1700 

1140 

1000 

Poro, Philippines 

1100-1700 

1178 

1000 

Okinawa 

2300-0400 

1180 

50 

Marathon, Florida 

1545-2400 

1196 

300 

Munich, Germany 

1330-2400 

1259 

150 

Rhodes, Greece 

1130-1700 

1580 

1000 

Bangkok, Thailand 


Reports should be sent to the Voice of America, Washington DC. The schedule 
shown above is only that portion which could be heard in the South Pacific area. 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIItllllllllllimillMIIII llltlllllMtIIIIIIIMIIIlilllMlllllllllllllllllllllllllllllllllllllllllll 


with 1 5315KHz, also heard. 

15190KHz. An Arabic service at 
1430GMT has been heard on this 
frequency. This outlet replaces 15165. 

15 320KHz. ETLF opens on this frequency 
at 1515GMT with the tuning signal. This 
channel replaces 15235KHz. 


WORLD SERVICE SCHEDULE 

Details of the BBC World Service 
frequencies and times for February, 1971 
were not to hand when these notes were 
prepared. We hope to publish the latest 
schedule in our next issue. 


ASIA 

NEPAL: Radio Nepal is now on a new 
schedule, and its External Service is 
broadcast Tuesdays and Saturdays 
1250-1320GMT. The frequencies in use 
are 7165 and 11970KHz. 

PAKISTAN: Radio Pakistan is 

broadcasting in English to Europe 
1945-2030GMT. Two frequencies are 
used, 9460 and 7095KHz. The station is 
anxious to receive reception reports on 
this transmission. They should be sent to 
Director General, Listeners Research, 
Radio Pakistan, Rawalpindi. 

CHINA: Radio Peking has appeared on 
many new frequencies in recent weeks, 
and we have heard them in English on 
15385KHz to 0400GMT. Another new 
channel is 9645KHz with a program in 
Russian from 1000GMT. Radio Peking’s 
transmission to North America is well 
received on many frequencies, and the 
latest schedule, according to the ASWLC 
Bulletin, is as follows: 


GMT 
0000-0055 
0100-0155 

0200-0255 

0300-0355 

0400-0455 

1200-1255 


KHz 
15060, 17673 
7120,9780, 15060 
15165,17715,17855 
15060, 17715, 17855 
7120,9780, 15045 
15095,15385,17735 
15045,15095,15385 
17735 

11685,15095 


THE AMERICAS 

ARGENTINA: According to a report 
from Europe RAE, Buenos Aires in now 
using a new frequency, 1 1880KHz. 
Transmissions have been received in 
German 2100-2200GMT, and broadcasts 
in English after 2300GMT. 




ST.A. ELECTRONICS 
PTY. LTD., 

392 centre Road, 
Bentleiah. 

3204 Vic. 

Phone 97 4832. 
(Charles & Brenda 
RENER.) 


Have YOU a Stereo problem? 
Do something about it, contact 
us and our friendly staff for 
obligation free assistance. (No 
high pressure salesmanship.) 


All 


Brands and Models available 


rNiriVW A 

\ [\ I I L —| \ / \ / UN Registered Trade Mar*. 

ELECTRO LUBE 

PRINTED CIRCUIT LACQUER 

• PROTECTS PRINTED CIRCUIT CONDUCTORS FROM OXIDISATION. 

• PROTECTS COMPONENTS OPERATING IN HIGH HUMIDITY. 

• ACTS AS A FLUX — NO NEED TO REMOVE BEFORE SOLDERING. 

• AEROSOL ELIMINATES SPILLAGE — PREVENTS CONTAMINATION. I AVAILABLE FROM 

LEADING ELECTRICAL 

RICHARD FOOT (AUSTRALIA) PTY. LTD. | WHOLESALERS NOW 

63 HUME STREET, CROWS NEST, N.S.W. 2065. Phone: 43-0326. 
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PHONE 51-3845 
51-7008 



37 VICTORIA AVENUE, MIDDLE COVE 
WEEKENDS & AFTER HOURS 40-5391 


136 VICTORIA ROAD MARRICKVILLE - 51-3845 


MODEL SK-100 


VOLT-OHM-MI LLI AMMETER 


HIGH SENSITIVITY 

100,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 
SPECIFICATIONS: 

• DC Volts: 0.6, 3, 12, 60, 300, 600, 1200V. 

• AC Volts: 6. 30, 120. 300, 1200V. 

• DC Current: 12uA, 300uA. 6mA, 60mA, 
600mA, 12 A. 

• AC Current: 12A. 

• Resistance: 20K ohms, 200K ohms, 2M 
ohms, 20M ohms. 

• Decibels: Minus 20 to plus 17. 31, 43, 51, 
63. 

• Accuracy: DC plus minus 3%, AC plus 
minus 4% (of full scale). 

• Overload Protected by Dual Silicondiodes. 

• Double-jewelled plus minus 2% Meter. 

• Plus minus 1% Temperature-stabilised Film Resistors. 

• Polarity Changeover Switch. 

• Scale with Mirror. 

Price $34.75. Post 75c. Interstate $1.00. 



MODEL SK-44 
30K OHMS PER VOLT D.C. 
10K OHMS PER VOLT A.C. 
SPECIFICATIONS: 

D.C. Volts: 0.6, 3, 12, 60, 300, 
600, 1200, 3000. 

A.C. Volts: 6, 30, 120, 300, 1200. 
D.C. Current: 30uA, 6mA, 60mA, 
600mA. 

Resistance: 10K ohms, 1 M ohms, 
10 M ohms, 100 M. 

Decibels 20 cps plus 17, 31, 43, 
57, 63. 

OVERLOAD PROTECTION. 
SPECIFICATIONS 

Post 50c. Interstate 75c. 

$19.25 


MODEL SK-20 

20K OHMS PER VOLT D.C. 
10K OHMS PER VOLT A.C. 

SPECIFICATIONS: 

D.C. Volts: 0.25, 2.5, 10, 50, 

250, 1000. 

A.C. Volts: 10, 50, 250, 1000. 
D.C. Current: 50aU, 25mA, 

250mA. 

Resistance: 7K, 700K, 7 Meg. 
Decibels: Minus .10 cps plus 22 
(at A.C./ 10V) plus 20 cps plus 
36 (at A.C./50V). Upper freq. 
limit 7 Kc. 

OVERLOAD PROTECTION. 
$13.50. 


PANEL METERS 



Clear Plastic Flush Mounting 
134ins, 2ins, 3ins, 4ins. 

Full range available. 

From 50uA—10A DC, 15 VDC. 
500 VDC, 300 VAC, VU and 5. 
Also 

Edge Mtrs, 

VU—Stereo Balance. 

Send for price list, S.A.E. 


HI-FI STEREO 
HEAD PHONES 



DE LUXE MODEL WITH 
INDIVIDUAL TONE CONTROL 

$12.95 

20—12000 cps.$6.75 

20—18000 cps . $9.00 

Pack and Post 35c. 


MODEL SK-70 

30K OHMS PER VOLT D.C 
10K OHMS PER VOLT AjC. 
D.C. Volts: 0.5, 2.5, 10, 50. 250. 
500, 1000. 

A.C. Volts: 10, 50, 250. 500, 1000. 
D.C. Current: 50uA, 5mA, 50mA, 
500mA. 

Resistance: 7K, 70K, 700K, 

7 Meg. 

Decibels: Minus 10 cps plus 62 
db. 

OVERLOAD PROTECTION 
$19.95. 

Post 50c, Interstate 75c. 


MODEL SK-60 
50K OHMS PER VOLT D.C. 
10K OHMS PER VOLT A.C. 
SPECIFICATIONS: 

D.C. Volts: 0.25, 2.5, 10, 50, 250, 
500, 1000. 

A.C. Volts: 10, 50, 250, 500, 1000. 
D.C. Current: 25uA, 5mA, 50mA, 
500mA. 

Resistance: 10K, 100K, l Meg. 

10 Meg. 

Decibels: Minus 10 cps plus 62 
db. 

OVERLOAD PROTECTION. 
$22.75. 

Post 50c, Interstate 75c. 


MODEL SK-55 
30K OHMS PER VOLT DX. 
14X OHMS PER VOLT AjC 

SPECIFICATIONS: 

D.C. Volts: 0.6, 3, 12, 60, 300. 

1200 . 

A.C. Volts: 12, 60, 300, 1200. 
D.C. Current: 60uA, 12mA, 

300mA. 

Resistance: 10K Ohms, 1 M ohm, 
10 M ohms. 

Decibels: Minus 10 cos plus 

23 db. 


S.W.R. METER 

0-100MCS. 

1KW. POWER OUTPUT. 

$14.75 

Pack and post 75c. 


SIGNAL INJECTOR 

MODEL 250-B. 
TRANSISTORISED. 

$7.95 

SIGNAL TRACER 

Operates in conjunction with 250-B 

$4.95 


'/I 


ORAL" CASSETTE 

TAPE RECORDER 

Transistorised. Battery operated. 
$28.75 

Pack and Post 75c. 


DYNAMIC 

MICROPHONES 


CARDIOID. UNI-DIRECTIONAL 

On-off switch. Hand held or stand 
mount. 

Freo. response: 80-10,000 cps. 
Sensitivity—60DB/1000 cps. 
Model—UDM-103. 

50K-600 ohms $16.45 

Model UDM-104. 50K . . $13.95 

Model UDM-3. 50K .. $12.95 

(Stand mount only.) 

Hi Imp Ehmamic DM 203 $8.75 
Crystal Lapel .$1.75 


AMPLIFIERS 
PUBLIC ADDRESS 
RANGE 
240V-AC 





MINIATURE P.A. AMPLIFIER 
15 WAITS OUTPUT 
Multi Match Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing 
P.P. EL-84 output .. $42*50 

30 Watt. As above, EL-34 

P.P.$57.50 

Public Address Range. 

All models available with either 
multi-tapped 600 ohm line or 15 
ohm Voice Coil. 

Solid State 240V A.C. 

20 Watt .$49.50 

50 Watt .$69.50 

50 Watt 240 A.C. plus 

12v. D.C.$89.00 

All have input for 2 microphones 
or 2 Magnetic or Crystal P.U. 
With Mixing. 



P.A. SPEAKERS 

8 WATT. 

8in Units in Waterproof 
Projection Horns. 

15 Ohm Voice Coils. 

$15.25 

Line Output Transformers to suit 
$1.75 extra. 


SIGNAL GENERATOR 

De Luxe Model TE20D. 

Freq. Range 120 KC—500 Msc 
7 Bands. Accuracy 2 per cent 
Output 8V. Provision for Xtai. 
Suitable for self-calibration Marker 
generator. Printed circuit. 240 
V.A.C. 


$31.50 


3 WAY HI-FI 

Speaker System. Imp. 8 ohms 
20 watt 8" woofer, 

30-3000 cps. . $17.50 

30 watt Mid Range 6”, 

600-10000 cps .$9.50 

40 watt horn tweeter. 

5000-22000 cps .. $7.95 


ELECTRIC GUITAR 

PICK-UP UNITS. 

Separate volume, tone control. 

$9.75 


SPEAKER COLUMN 

VINYL COVERED—TEAK— 

33 in x lOin x lOin. Complete 
with 4 heavy duty 6in Speakers. 
25 watts— 4, 8, or 16 ohms. 

$32.50 


TAPE CASSETTES 

TENSHJSED MYLAR 

C 60.$1.25 

C 90.$2.00 

Cl 20.$2.75 

Head Cleaners.$1.75 

MECCA-SOUND 

MATE 

SOLID STATE 
CASSETTE 

TAPE RECORDER 

2 track, mono. 8 transistors. 
Battery operated. Auxiliary input 
for recording records, TV, radio. 
Complete with microphone with 
remote control switch and table 
stand. Provision for external 7ViV 
DC supply. Battery record level 
indicator. 

$54.00 

Pack and post 75c. 

NEW RECORDING 
TAPE 


7in Mylar L.P. 1800ft 

. $3.75 

7in Mylar D.P. 2400ft 

. $5.00 

3” 300ft Poly. 

.. 50c 

5” 900ft Poly. 

5” 1200ft. 

5” 1800ft. 

.. $2.50 
.. $3.00 

.. $3.65 

7” 1200ft Acetate .. .. 

.. $2.50 

5” 500ft Acetate .. .. 

.. $1.50 



AUDIO GENERATOR 


De Luxe Model TE—22D. 

Freq. range, Sine 20 cps—200KC. 
SO, 20 cps—25KC. Output Voltage 
Sine 7V. SO. TV P.-P. Output 
Impedance 1000 ohms Acc. 5 per 
cent. 4-range attenuation. 

1/1. 1/10, 1/100, 1/lK. Printed 
circuit. 240V A.C. 


$42.95 


NEW SPEAKER 
SPECIALS 

8-16 OHMS 

5V4ins.$3.35 

6ins .$4.15. 

Sins . . $4.85 

4ins x 2ins .$3.45 

5ins x 3ins.$3.45 

6ins x 4ins.$4.25 

7ins x 5ins.$4.85 

9ins x 6ins .$6.25 

3in Pillow Phone 8 ohm $2.45 
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GUITAR 

AMPLIFIERS 


14-watt, 4 Inputs. Base and Treble 
Boost. 2 Twin-cone Speakers, $63 
17-Watt 4-Channel. Base and 
Treble Boost. Two Twin-cone 
Speakers .$76.25 


35 WATT 


4-Channel, Bass and Treble Boost 
4 Twin-cone Speakers, $109.05 
Vibrato with foot control and 2 
preset controls for frequency and 
intensity. $10.50 extra on above 
models. 


50 WATT 
SOLID STATE 
GUITAR AMPLIFIER 

E.A. July and August Issue 
Kitset, including Cabinet. 

$98.00 

Wired and Tested. 

$114. oo 


150 WATT 
SOLID STATE 
GUITAR AMPLIFIER 

Piggy back. 

$175.00 





MULLARD 

MAGNAVOX 

Designed bookshelf enclosure with 
6WR twin cone and 3TC tweeter 
$24.75 ea 

Super bookshelf enclosure with 

2 x 6 WR.$36.75 ea. 

Hi-Fi enclosures with magnavox 
8WR or Rola C8MX .. 8 watts 

RMS.$36.75 ea. 

With 2 x 8WR or 2 x 8CMX 

15 watts .$45.00 ea. 

With 12WR—10 Watts 
$45.00 ea. 

8 or 15 ohms available. 

All cabinets are constructed of 

PIneboard and Veneered with 
Oiled Teak Formica and are com¬ 
plete with crossover network — 

Tweeter — Innerbond packing. 


PLAYMASTER 127 
STEREO CONTROL 
UNIT 

For tape replay, Magnetic, disc, 
and crystal cartridge input. Radio 
fully described Nov. 69 issue E.A 


3.4* V 


r & 


KIT SET $49.50 

Wired aad Ttstod $59.50. 
Pack and Post 75c. 


128 

STEREO AMPLIFIER 

64 Watts per channel 

Kit set.$95 00 

Wired and Tested .. .. $109.00 


CAPACITOR 
DISCHARGE 
IGNITION SYSTEM 

Kit of parts as per E.A. Aug. 1970 

$27.95 


LOTRING 
LIGHTWEIGHT 
SOLDERING IRON 

240V AC, 30 watts .. .. W.50 
12V DC 30 watts .. .. *6.50 

Weight 2V5ozs. 

Heating Time 1.8mlns. 


TV BOOSTER 

240 V.A.C. Especially designed for 
fringe area reception. Also up to 3 
TV sets can be operated off com¬ 
mon aerial for improved signal 
strength. 

$15.95 

Post Free 


MODEL TE-65 
V.T.V.M. 

D.C. V 0-1.5-5-15-50-150-500- 
1,500 V. Rms. A.C.V.0-1.5, 5.5-15- 
50-150-500-1,500 V. Rms. 0-1.4-4- 
14-400-1,400-1,400-4,000 V. P.P. 
Resistance: RX10. 100.1K, .10K, 

.100K, 1M. 10M, Decibel—lOOdB 
minus-plus 65db. 

240 V.A.C. 

$43.75 

TECH. P.V.58, U»J*. 


HI-FIDELITY TWIN 
CONE SPEAKERS 

Aust. made. 8 to 16 ohms. 

6in .. $9.00 
Bin .. $7.50 
8in .. $9-5# 
lOin .. $10.75 
12in .. $12.75 
Postage: 

Interstate 80c. 

N.S.W., 50c. 


ALL SILICON 
TRANSISTOR 
SOLID STATE 
STEREO AMPLIFIER 



240V AC powered, 8 watts RMS 
per channel inputs for magnetic 
ceramic, and crystal cartridge, also 
recorder and radio tuner. Hi-Fi 
frequency response speaker match¬ 
ing 4-16 ohms. Size lOVfcin x 6Viin 
x 3Viin. Attractive oiled teak 
cabinet. 


$54.00 



8 TRANSISTOR 
CAR RADIOS 

R.F. Stage for long range recep¬ 
tion. 6 or 12 volt operation. On 
ordering please state polarity re¬ 
quirements complete with lock- 
down aerial and lead. 
Speaker Selection. 5”, 6”, 8” 

7” x 5" or 6” x 9”. 

De Luxe Push Button Model, 
$55.75. 


COMPACT HI 
POWER ENCLOSURE 

E.A. Jan. 71. 

30 watt, complete as described, 

$51.50 


ORGAN KEYBOARDS 

49-Note. Complete with 
Switching System. 

$72.00 

13-note, Pedal Claviers. 
Complete with Switches. 

$39.95 


WIDE BAND OSCILLOSCOPES 


VERTICAL AXIS 
Deflection sensitivity (at 1 kc) 
0.1 V p-p/cm. 

Frequency Characteristics, 1.5 cpt 
—1.5 MC. 

Input Impedance, 2 M ohms 25pF. 
Calibration Voltage IV p-p/cm. 

HORIZONTAL AXIS 

Deflection Sensitivity 0.9V p.p /cm 
Frequency Characteristics 1.5 cps 
—800 KC. 

Input Impedance 2 M ohms 20 pF. 
Sweep Oscillator (5 Range) 10 cps 
—300 KC 

Synchronisation Devices Internal 
(Positive and Negative, External). 
Power 240v AC 50/60 cps. 
Cathode Ray Tube 3KFIF. 

3-inch $102.75 



BENDIX B.C. 221 

Frequency Meter, 125 KC—20 
MCS. Complete Calibration book 
—100 KC crystal. 240 V AC 
supply. 

BRAND NEW.$75. 

USED GOOD ORDER .. $49.50 
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PLAYMASTER 106 




HI FI STEREO AMPLIFIER 
10 watts R.M.S. per channel. 
Freq. Response 30*20.000 cps. 
Inputs—crystal or ceramic cart¬ 
ridge. Tape. Separate bass, treble, 
balance. High gain broadcast band 
tuner. Slide rule dial. Excellent 
reception in country areas. 

WfRED AND TESTED $94.75 


B.S.R. 4 TRACK 

STEREO TAPE DECK. 

3 speeds, 7in spools. 3-digit counter 
Fast forward—fast rewind. 
$48.50. 

Fitted with third head for 
monitoring, $55.50. 


VERSATILE P.A. 
AMPLIFIER 

E.A. December, 1970. 
KITSET, $88.50 
Wired and Tested, $108.50. 


COMMUNICATORS 
1 E.A. 160 RECEIVER 

KIT SET, $105.50. 

Wired and Tested 

$138.50. 


NEW GRAMMO 
MOTORS 


240V. A.C. 

3 Speeds, $2.75. 
Post: 40c. 



VALVE TESTER 

Test all valves, diodes, rectifiers, 
checking filaments, shorts. Merit 
on direct reading. Good-bad 
meter. Complete with tube chart. 

$28.75 

Pack and Post, $1.25. 


STEREO RECORD 
CHANGER 

Current models, 4 speeds, auto¬ 
matic or manual operation. 

Standard model.$28.50 

Ceramic cartridge, Sapphire Stylus 
Standard model with 12in turn¬ 
table .. $34.00 

Deluxe model with 12in turntable. 
Cueing device, Ceramic cartridge 

Diamond Stylus.$40.00 

Deluxe model as above with — 
adjustable counter balance, 2 
spindles, calibrated . styjus pressure 

control added.$46 50 

Deluxe model as above with 12in 
Diecast Heavyweight Turntable, 4- 

5 ole Shielded motor. Suitable for 
fagnetic cartridge . • $56.50 
The latter two record-changers can 
be supplied with magnetic cartridge 
and diamond stylus at $10 extra. 


12V 2 AMP. 
TRANSFORMER 

240 VAC 50CPS prim. 

$3.00 

Pack and Pom. 50c. 



15" PIONEER 

15in Pioneer Low Frequency 
Speaker. Imp. 8 ohms. 

Power, 30 Watts. R.M.S. Designed 
especially for use with Bass Guitar 
or Electric Organ. Also- ideal 
for Stereo Woofer Speaker. 

$30.00 


T.E. 46 
RESISTANCE 
CAPACITANCE 

Bridge and Analyser. 
Capacity 20pf to 2000mfd 
Resistance 2 ohms to 200 megs. 
Also tests power factor, leakage, 
impedance, transformer ratio, in¬ 
sulation resistance to 200 megs, 
at 600V. 

Indications by eye and meter. 

$53.75 


DYNAMIC LO-IMP 
STEREO PADDED 
HEADPHONES 

With cord and stereo plug. 

$3.50 

Pack and Post,. 50c. 
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MAIL ORDER SERVICE, 
P.O. BOX 131, 
KINGSGROVE, N.S.W. 
TELEPHONE 69 5922 
FOR RAPID SERVICE. 


SALES CENTRE: 103 REGENT STREET, 
REDFERN, N.S.W., 2016. 

Telephone 69 5922. 

CONSULT US FOR: 

Magnavox Speakers, Tapes, A. and R. Transformers, 
Milliard Publications, Channellock Tools, etc. 


COMPUTER PANELS FROM A LEADING 
MANUFACTURER 
FIRST TIME OFFERED! 

Qty. 1-4 .... $2.50 .. Post 50c 

Qty. 5-9 .... $2.00 .. Post $1.00 
Qty. 10-24 .... $1.80 .. Post $2.00 
Many other types, also plugs, sockets, 
relays, motors capacitors, semiconduc- BUY 

torsf NOW 


DISCOUNTS 

ON ALL HI-FI EQUIPMENT AT OUR CITY 
SHOWROOM, 

429 PITT ST., SYDNEY 
(between Goulbum and Campbell Sts.) 

★ Up to 50% discount on speaker systems. 

★ Up to 20% discount on amplifiers. 

★ Up to 25 % discount on record players. 

★ Up to 20% discount on tape decks. 

We manufacture our own cabinets—you buy direct! 
You must save money! You think cheap prices means 
cheap service! Definitely not! We will arrange a per¬ 
sonal demonstration at your convenience. If you can’t 
come to us, we’ll go to you! No obligation of course! 
You have a service problem? No problem, we’ll fix it! 
Just phone two double one, two eight two six 
(211 2826)! 



SINCLAIR PROJECT 60 


Z30 20 watt 

Hi-Fi amp.$14.90 

Z50 40 watt Hi-Fi 

amp.$18.75 

Stereo pre-amp and control unit to suit above 
Active Filter Unit 

Rumble and scratch filter.$26.50 

SPECIAL CLUB PRICES AND TRADE PRICES 
ON APPLICATION 


PZ5 Power Supply 

Module.$17.60 

PZ8 power supply 

Module .. • • $26.50 

$34.25 


CAPACITOR DISCHARGE IGNITION 

Pre-Pak Electronics 
C.D.I. Kit 

Contains all parts and 


G.T.S. by Summit 
Guaranteed 6 months 

Deluxe.$39.95 

Competition . . . . $48.00 
Marine . . . . . $64.00 


simple instructions. 
$27.50 Post $1.00 


“NATURAL SOUND” 
Magnetic Cartridges 

AT66. Good Channel Sepa¬ 
ration 20Hz-20 KHz $10.30 
AT33 exceptional 
separation . . .. . . $16.00 
AT21S Wide Range Superb 
tracking freq-response 10- 
25,000. 

$17.85 Post 25c 


3+3 watt stereo amp kit 
complete in every detail. 
Based on Plessey SL403A 
integrated circuits. 

$46.00 Post 50c 


3 watt mono amp kit with 
bass and treble controls. 

$15.90 Post 50c 
With power supply. $23.90 


High Performance Audio 
Oscillator Kit. All parts 
including bat. 

$14.90 Post 25c 


PUBLICATIONS 

Mullard 

Transistor Audio and Radio 

'Circuits.$3.50 

Semiconductor Interchange- 

ability List.$1.00 

'Valve Tube and Semicon¬ 
ductor Guide . . . . $1.50 

Electronic Counting Cir¬ 
cuits .$3.30 

Miniwatt Valve and Transis¬ 
tor Data Book, latest (7th 

edition).$3.50 

Post 50c 


Club Members’ Specials 


BC108 trans. .. . 

40c 

2N3055 trans. . . . 

. $1.90 

EM404 diode . . . 

25c 

OA91 diode . . . 

20c 

2N 4443 6A.400V 


S.C.R. 

. $1.90 

SL-403A I.C. .. . 

. $8.90 


THE LATEST 8IN 30 WATT SPEAKERS BY 
MAGNAVOX NOW AVAILABLE 
RETAIL PRICE $25.50 


NEW RELEASE! Basic 
Stereo Amplifier. Com¬ 
pletely wired and tested on 
printed circuit board. 
Power supply included. 

$21.50 



3 WATTS RMS per chan¬ 
nel supplied without con¬ 
trols but including simple 
instructions for fitting bass 
S Treble or tone controls. 

50c post. 


PEAK STEREO 
PRE-AMPLIFIER 



Model MTP.41 
All transistor Pre-Amplifier 
for tape or magnetic cart¬ 
ridge. Complete in grey 
metal case. 

$19.50 


PEAK STEREO 
AMPLIFIER 

3.5 watt per channel 
50 Hz to 20KHz 
200mu Input. 

$34.50^Pos^l.00 


SPEAKERS 

Pioneer PAX 20A 8in, 8W 40-20 KHz .... $18.25 
Pioneer PAX 30M 12i n 30W 43-20 KHz . . $33.90 
Pioneer AS-200 8in Speaker Kit 25W 

40-20 KHz with Tweeter. Crossover, etc. $26.00 
Poly-Planar P-5 7in x 5in 60-20 KHz . . . . $9.90 

Poly-Planar P-20 14in x 12in 40-20 KHz . . $23.00 


ALPHA STEREO HEADPHONES 

Freq. response 25Hz—17KHz all models. 

SDH-7 standard padded earphone. $7.50 

SDH-7D deluxe, padded headband with 10ft 

spiral flexi-cord. $9.95 

SDH-7DV as above, with volume control . . $12.95 


To PRE-PAK ELECTRONICS, 

429 PITT ST., SYDNEY, 2000. 

I enclose 20c postage. Please rush me all the infor¬ 
mation and price lists you have on Hi-Fi equipment. 

TO . 


Postcode 
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CORRESPONDENTS 


“BABY” MOOG SYNTHESISER: Since 
reading the article in your April issue on 
Moog synthesisers, my interests have once 
more been aroused in electronic musical 
instruments. Have you ever thought of 
publishing some circuits suitable for use in 
a “baby” synthesiser. (I. R., Nelson, NZ.) 

• Your suggestion has been given some 
thought for quite a while now, but so far 
our investigations have shown that it is 
difficult to produce even a small “baby” 
synthesiser for a reasonable price and still 
retain modest versatility. At present the 
cost is likely to be considerable, but could 
come down to some extent if prices of 
certain ICs dropped. Even so, it would 
probably still be a fairly expensive project. 
Perhaps other readers would like to 
express their thoughts on the degree of 
complexity and cost they think suitable 
for a project of this kind. 

FREMODYNE ANYBODY? Many readers 
have written to you praising the 
performance of the Solid State 
Fremodyne (May, 1970 issue). I have built 
this, but have been unable to obtain 
satisfactory results, the main problem 
being low sensitivity. I have had the unit 
checked for wiring errors and faulty 
components, and all appears normal. I 
would appreciate it if some interested 
person who has successfully built the unit 
would contact me so that we could 
compare sets side by side, as I feel this 
method could quickly solve my problem. 
(John Weegen, 22 Woodside Avenue, 
Burwood, NSW 2134.) 

• In our experience, a frequent cause of 
low sensitivity is the lack of a suitable aerial. 
You do not say what type of aerial you 
are using, but if it is a simple wire aerial 
we suggest you take steps to provide the 
set with a suitable dipole or, better still, a 
simple beam. At your request, we publish 
your name and address. 

RECEIVER: I am a young reader of your 
'magazine and have learnt a lot from it. I 
would like to know if you have described, 
or are intending to describe, a small low 
cost single sideband receiver which could 
be made from junk parts, and having 
about four valves or transistors, and 
covering the Amateur bands? Also, could 
you tell me if the Novice Transmitting 
License has been approved yet? (C. M., 
Welshpool, Vic.) 

• We published a receiver in the July, 
1962, issue of what was then “Radio, TV 
and Hobbies”. This receiver, while not 
exactly the same as the one you require, 
would come close to it. It was a 7 valve, 
AM/SSB receiver, covering the 80, 40, and 
20 metre bands, as well as having provision 
for converters for the VHF bands. While 
not exactly a “junk box” receiver, many 
of the parts could be resurrected from the 
junk box or from disposals sources. Copies 
of this article (File No. 2/SW/27) can be 
obtained from this office for the usual 20 
cent fee. There is no Novice Licensing 
scheme at the present time. However, the 
matter is under review, and such a scheme 
may be implemented at some future date. 

INTERCONNECTION OF AUDIO 
EQUIPMENTS: I feel that there are many 
readers such as myself, though capable of 
reading circuits and diagrams, who are 
utterly confused over the correct way of 


interconnecting various pieces of audio 
equipment. When faced with the problem 
of designing suitable connecting and/or 
attenuating or matching networks, we are 
quite aware of our technical limitations. 
Would it be possible for your magazine to 
publish an article dealing with the correct 
procedures and necessary mathematical 
calculations to effect suitable designs? 
(B.W., Bankstown, NSW.) 

• This subject has been a bugbear of 
audio enthusiasts for years, and has been 
accentuated more recently by the wide 
range of equipment available. Because of 
this wide range it would be clearly 
impossible to treat the subject on the basis 
of specific types and brands of equipment. 
The best that could be done would be to 
treat it in a general way, dealing with all 
the factors — signal levels, impedance 
matching, cable losses etc, together with 
the means of minimising the problems 
they create — and leave the individual to 
interpret his specific problems from this 
general information. Unfortunately, even 
an article of this nature would be a big job 
and, right now, those staff members who 
would be capable of producing it are fully 
committed in other ways. Nevertheless, we 
will keep the idea in mind and make every 
effort to do something about it. 

SHARK REPELLENT?: In experiments 
last year in America it was found that 
certain frequencies attracted fish and that 
other frequencies repelled certain fish. 
Could you tell me what frequency repells 
sharks ? (G.Z., Camperdown, Vic.) 

• We wish we knew! 

NEW RECRUIT: I would like to register 
my compliments on an excellent 
magazine, and find the wealth of 


information that 1 am able to gather 
(particularly the Record Reviews and 
Trade Releases) most satisfying. I noticed 
that two letters published recently carried 
the suggestion of altering the format of 
the two subjects I have mentioned above. I 
have purchased records on the information 
given in the record reviews and have found 
them all I had expected. It would be a pity 
to see these columns disappear because a 
certain section of readers apparently are 
not interested in them. (D.L., Niddrie, 
Vic.) 

• Thank you for your comments about 
the magazine. While we noted the previous 
comments about the various review 
sections, we would need a lot more 
indication that readers wanted such a 
change before we would consider it. So 
far, all the indications are that these 
sections are appreciated by a significant 
section of our readers. 

NO ADDRESS: We are holding a letter 
and remittance from a Mr Kevin Thomas, 
requesting a reprint and some information. 
However, he has given no address on his 
letter. Would he please write and tell us 
where to send his reprint material. 

ORGAN CONSTRUCTOR: Could you 
please publish my name and address as I 
wish to correspond with anyone who has 
constructed an Artisan electronic organ of 
any size. I know your magazine is read 
overseas, so I would welcome overseas 
letters on any home built organ using 
individual oscillators. (Owen Jones, 6 
Heales Place, Curtin, ACT 2605.) 

• We have done as you requested, Mr 
Jones. It is now up to readers to write 
directly to you if they are interested. 


"ELECTRONICS Australia" Information Service 

As a service to readers “ELECTRONICS Australia” is able to offer: (1) Photographs, dye-line prints 
and other filed material to do with constructional projects and (2) A strictly limited degree of personal¬ 
ised assistance by mail or by reply through the columns of the magazine. Details are set out below: 
PROJECT REPRINTS: For a 20c fee, we will supply data, as available from our files. The amount 
of data available varies but in no case does it include material additional to that already published 
in the magazine. For complicated projects involving material extracted from more than one issue, an 
extra fee may be requested. As a rule, requests for project data will be answered more speedily if the 
projects are positively identified and the request is not complicated by questions requiring the atten¬ 
tion of technical personnel. Where articles are not on file, we can usually provide a photostat copy at 
20c PER PAGE. 

PHOTOGRAPHS, DYE-LINE PRINTS: Original photographs are available for most of our projects, 
from 50c plus 8c postage for a 6in x 8in glossy print. In addition, metalwork dye-line prints are 
available for most projects for 50c each; these show dimensions and the positions of holes and cut-outs 
but give no details of wiring. 

BACK NUMBERS: A fairly good selection is available. On issues up to six months old the cost is the 
face value, plus 5c surcharge. From seven to 12 months, 10c surcharge; over 12 months. 20c surcharge. 
Package and postage is 10c extra per issue. Please indicate whether a PROJECT REPRINT may be 
substituted if the complete issue is not available. 

REPLIES BY POST: This provision is made primarily to assist readers in matters relating directly to 
articles and projects published in “ELECTRONICS Australia” within the last 12 months. Note, 
however, that we cannot provide lengthy answers, undertake special research or modifications to basic 
designs. A 20c query fee must be enclosed with letters to which a postal reply is required; the in¬ 
clusion of an extra fee does not entitle correspondents to special consideration. 

OTHER QUERIES: Technical queries which fall outside the scope of “Replies by Post” may be sub¬ 
mitted without fee and may be answered through the columns of the magazine at the discretion of the 
Editor. Technical queries will not be answered by interview or telephone. 

COMMERCIAL EQUIPMENT: “ELECTRONICS Australia" does not maintain a directory of com¬ 
mercial equipment, or circuit files of commercial or ex-disposals receivers, amplifiers, etc. We are there¬ 
fore not in a position to comment on proposed adaptation of such equipment, or on its general design. 
“ELECTRONICS Australia” does not deal in electronic components. Prices, specifications or other 
assistance must be sought from the appropriate advertiser or agent. 

REMITTANCES: These must be in a form negotiable in Australia. Where the charge may be in 
doubt, an open cheque, endorsed with a limitation, is recommended. 

ADDRESS: All requests for data and information, as set out above, should be directed to The Assist¬ 
ant Editor. “ELECTRONICS Australia ” Box 2728 G.P.O., Sydney. N.S.W. 2001: 5/69 
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ANSWERS 



LAFAYETTE W» 

Transistorised Communications Receiver 


2 FIELD EFFECT TRANSISTORS 
5 BANDS 


10 Transistors 
7 Diodes I Zener Diode 


150-400 KC, 550-1600 KC (Broadcast Band), 
1.6-4.8 MC, 4.8-14.6 MC, 10.5-30 MC. 


This new receiver. Model HA-600, combines the latest solid state elec¬ 
tronics with attractive modern appearance to achieve a superb blend of 
performance and style. Advanced circuitry utilises two Field Effect Tran¬ 
sistors in the mixer and oscillator stages to assure high sensitivity with 
lowest noise factor. 10 Transistors, 7 Diodes plus 1 Zener Diode com¬ 
plement the F.E.T.’s to provide top performance with exceptional stability. 
Series Gate noise limiter and automatic volume control provide efficient 
noise and audio blasting suppression. Built-in variable BFO permits clear 
reception of code and single sideband signals. Continuous electrical band- 
spread calibrated for amateur bands 80 to 10 metres facilitates tuning. 


• Operates from 12 volts DC (negative ground) or 220-240 volts 50 cps. 
(17 watts). 


• Two Mechanical Filters for Ex¬ 
ceptional Selectivity. 

• Product Detector for SSB/CW. 

• Huge Edge Illuminated Slide 
Rule Dial with “S M Meter. 


• Electrical Bandspread Calibra¬ 
ted on Amateur Bands 80 to 
10 metres. 

• Engineered by Lafayette to 
their highest quality standards. 


SPECIFICATIONS: Sensitivity: 1 uV at lOdb signal to noise ratio. 
Selectivity: -f- or — 2 KC at 6 db down + or — 6KC at 60 db down. 
Intermediate Frequency: 455 KC. BFO Frequency: 455 KC -f or - 
2.5 KC. Antenna Impedance: 50-400 ohms. Audio Power Output: 3 
Watts at 4 ohms. Speaker Impedance: 4, 8 and 500 ohms. Headphone 
Impedance: 8 ohms. CONTROLS: Function, BFO, Volume, Band Selec¬ 
tor, RF Gain, Antenna Trimmer. 


L 


AFAYETTE 


ELECTRONICS 


Division of Electron Tube 
Distributors Pty. Ltd. 


All mail enquiries and orders to: 

VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

94 HIGH STREET, ST. KILDA, 
VIC., 3182. Ph. 94-6036 


LAFAYETTE Communications receivers 
are also available from: 

RADIO HOUSE PTY. LTD., 306 Pitt 
Street, 760 George Street Sydney, 
N.S.W. 2000. 

TISCO AGENCIES, Overend andi 
Hampton Streets, Woolloongabba, 
P'land 4102. 


TV DX IN DARWIN: I enclose.two news 
items which appeared in recent issues of 
the Northern Territory “News”. I think 
they are appropriate considering your reply 
to the correspondent on page 183 of the 
November, 1970 issue. (T.R., Darwin, 
NT.) 

“TV here now — if the night is clear 
. . . but the source remains a mystery. A 
fluke discovery revealed that television 
programs are already being picked up in 
Darwin. Workers at a store wanted to find 
out how a blank television screen lit up. 
All they got was a ‘snowy’ effect until an 
aerial was connected when vague figures 
appeared on the screen. They have tried it 
on six occasions and on three have picked 
up music and voices. It only appears to 
work on clear nights and always begins 
about 11.30pm. The transmission 
generally lasts about 20 minutes, but once 
it went on for about 38 minutes, They are 
definitely English speaking shows with 
European people. There are no adver¬ 
tisements, but the ABC says they could 
not possibly be their shows. The above 
report is by no means the first reported 
reception of programs. Pioneer Darwin TV 
monitor Mr Andrew ‘Scotty’ Graham was 
picking up programs in 1968, and had 
built up about $500 worth of gear by the 
end of 1968”. (Extract from “NT News”, 
November 17, 1970.) 

“TV ‘mystery’ solved. It’s Malaysia, 
says city’s pioneer viewer. Darwin’s late 
night television programs are coming from 
Malaysia, according to Mr Andrew ‘Scotty’ 
Graham. Mr Graham has been receiving 
programs from Indonesia and Malaysia for 
almost two years. ‘These ones definitely 
come from Kuala Lumpur. I pick them up 
between about 9 and 11pm. I had been 
picking up Indonesian programs until this 
year, but the Malaysian station took over. 
The shows are in English with Malay 
subtitles and advertisements in Malay 
come on at the end of the program’. A 
check of leading technical experts in 
Darwin revealed that the freak 
transmissions are caused by unusual 
weather conditions. Mr Graham supported 
this view. He has even picked up a few 
shows from Brisbane.” (Extract from “NT 
News”, November 18,‘ 1970.) 

• Thank you, T.R., for forwarding this 
interesting news item. As we said in our 
earlier reply, this form of TV DXing was 
very common in the early days of 
television in this country. For your 
information we are publishing the 
channels used by Indonesia, Malaysia and 
Singapore — all neighbouring countries 
using the same system as Australia. The 
Philippines, although close, uses the 
405-line system. 

Indonesia 

Semarang 62.25 - 67.75MHz 

Bandung 189.25 - 194.75MHz 

Jogjakarta 196.25 - 201.75MHz 

Djakarta 203.25 - 208.75MHz 

Malaysia 

Kuala Lumpur 171.25 - 176.75MHz 

with repeaters at 

163.25 - 168.75MHz 

171.25 - 176.75MHz 

179.25 - 184.75MHz 

179.25 - 184.75MHz 

187.25 - 192.75MHz 

203.25 - 208.75MHz 

Singapore 

Singapore I 175.25 - 180.75MHz 

Singapore II 196.25 - 201.75MHz 

All these stations use horizontal 
polarisation. 

TV ANTENNAS: Do you have available 
detailed plans and construction details of 
efficient TV antennas for long range 
reception? The channels I am interested in 
are channel 9 (STW9), channel 7 (TVW7), 
and channel 3 (BTW3). The transmission 


Taiping 

Penang 

Ipoh 

Malacca 

Pahat 

Luang 
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paths are approximately 200 miles, BTW3 
being almost completely over water. Have 
you any information on stacking antennas, 
and on lead-in materials and installation? 
Also, could you let me know the price 
plus postage of your article “Installing a 
Car Radio’’ of February. 1969. (File No 
4/CAR/ 11)? (B.E., Geraldton, VVA.) 

• We have not described any TV 
antennas for long range reception such as 
you envisage. However, we did publish an 
article on “Stacking Television Aerials’’ in 
January 1960 (File No 6/ATV/5) and one 
on “TV Reception Problems in Fringe 
Areas” in September 1965 (File No 
6/ATV/8) which may be of some 
assistance to you. The article on fringe 
area reception discusses lead-ins and 
installation in general terms. Copies of 
these articles and the one on installing a 
car radio are available through the 
Information Service for 20c each, 
including postage. (See the panel on the 
first page of this section for the full rules 
for the Information Service.) 

PROJECTS: Can you supply a list of 
projects published over the past two years 
(solid state only)? I require an all-wave 
tuner to run through an amplifier such as 
the one described in October 1970. Would 
it be possible to use or modify the 1970 
“All Wave Two” to achieve this and 
provide hi-fi listening. Could you provide a 
switching system to avoid changing coils in 
this receiver? (A.H., Mount Eliza, Vic.) 

• We cannot supply a list of solid state 
projects for the past two years, A.H., 
simply because we have none ourselves. 
The easiest method of finding the projects 
required would be to consult the index 
published every March. Copies of these 
indices are available for 20c each. It 
should be quite possible to delete the 
audio stage of the 1970 “All Wave Two”, 
and use it simply as a tuner. However, this 
tuner would hardly qualify as a high 
fidelity device. While a switching system 
may be possible to obviate coil changes, 
we have not described one. 


RECORDS: Could you please tell me 
whether it is possible to make your own 
gramophone records using an ordinary 
amplifier and pickup arm? I have been 
looking for equipment for some time, but 
have not been able to find any. Also, I 
have built the BFO described in the 
September, 1970 issue, and was wondering 
where I should connect it on the receiver. 

I have a commercial transistor receiver 
covering the short-wave bands, as well as 
the broadcast band. (R.W. Sebastopol, 
Vic.) 

• It is virtually impossible to 
manufacture gramophone records without 
complicated and expensive equipment. 
From time to time classified 
advertisements appear in this magazine, 
which advertise this type of equipment for 
>ale, but it always has a high price tag on 
it. About your BFO, the simplest way to 
;olve your problem is to read the article 
published in January 1969, “Beat 
Frequency Oscillator for Shortwave 
Receivers” (File No 2/BFO/2). This will 
issist in working out where it is best to 
connect it for optimum performance. 

OUDSPEAKER ENCLOSURES: I was 
particularly interested in your “Economy 
loudspeaker System for Low Power 
Amplifiers” as published in the November 
970 issue. I would like to know the 
turpose of the cardboard tube, and if 
yed hessian would be a suitable 
ubstitute for the baffle cloth and if this 
l/ould affect performance. (A.F., Seaton, 
A.) 

i The use of the cardboard tube in the 
nclosure, A.F. is to provide the necessary 


tuning of the system at the bass end. The 
use of cardboard tubing rather than a 
wooden throat is a matter of convenience. 
A few years ago, rectangular vents were 
used extensively to tune loudspeaker 
cabinets but it is not a suitable system for 
compact enclosures. There is no hard and 
fast rule as to whether circular or 
rectangular vents are to be used, as long as 


the required length and cross sectional 
area of the vent is correct. There would 
possibly be a doubt about using dyed 
hessian as a grille cloth unless it is 
supported well clear of the vent. We have 
not measured the effects that this material 
has in comparison to normal grille cloth, 
but it may not be as transparent to sound 
as the correct material. 



Adcola solves 
printed circuit 
soldering problems 


Printed circuit soldering — a recognised problem area. 
Adcola soldering tools and tips, designed and calibrated for 
the job —- a known answer to the problems. Adcola tools 
obviate delamination, track separation from substrate, dry 
joints, component damage and destruction, intermittent joints, 
poor appearance. 

Adcola has a special range of tips for printed circuit work — 
and the precision made soldering tools to run them at the 
correct temperature 
Selection is simple 


from our brochure. Yours for the asking, 


ADCOLA 


Selection is simple; from our brochure. Yours for the asking. 

ADCOLA PRODUCTS PTY. LIMITED 

VIC.: 22 Firth St., Doncaster, 3108 (Tel. 848 3777) 

NSW: 17 Burwood Rd., Burwood. 2134 (Tel. 747 1606) 

S.A.: F. R. Mayfield Pty. Ltd., Adelaide (Tel. 8 4131) 

OLD.: T. H. Martin Pty. Ltd., Brisbane (Tel. 21 5644) 

W.A.: Everett Agency Pty. Ltd., Perth (Tel. 8 4137) RA 7 
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CRYSTALS 

CITIZENS BAND and MODEL 
RADIO CONTROL 
FREQUENCY CRYSTALS 

HC18 Miniature, i inch spacing. 
26,540 MHz 26,995 MHz 27,240 MHz 
26,590 MHz 27,045 MHz 27,245 MHz 
26,640 MHz 27,095 MHz 27,425 MHz 
26,690 MHz 27,145 MHz 27,740 MHz 
26,785 MHz 27,195 MHz 27,785 MHz 
26,790 MHz 27,880 MHz 

PRICE $3.50 EACH. 
AMATEUR CRYSTALS 
VHF Band — 144 MHz FM 
HC6 Holders, i inch spacing. 
Channel A Transmit 4,051.55 KHz 
Channel A Receive 10,275.35 KHz 
Channel B Transmit 4,055.5 KHz 
Channel B Receive 10,285.71 KHz 
Channel C Transmit 4,059.61 KHz 
Channel C Receive 10,296.14 KHz 
Channel Z Transmit 4,048.88 KHz 
Channel Z Receive 10,411.55 KHz 
Channel 4 Transmit 4,066.66 KHz 
Channel 4 Receive 10,278.57 KHz 
Channel 1 Transmit 4,058.33 KHz 
Channel 1 Receive 10.257.14 KHz 
PRICE $5.50 EACH. 
MARKER CRYSTALS 

100 KHz Marker . $12.00 

1,000 KHz Marker . $12.00 

3.500 KHz Marker . $5.50 

5.500 KHz Marker . $5.50 

COMMERCIAL FREQUENCY 

CRYSTALS 

HC6 Holders, } inch spacing. 

2,182 KHz 2,637 KHz 4.535 KHZ 
2,524 KHz 2,739 KHz 6,280 KHz 

2,603 KHz 2,979 KHz 6,735 KHz 

4.095 KHz 

PRICE $5.50 EACH. 

VERNIER DIALS 

Ratio 8 to 1 Reduction, Scale 0-10 

Type T 501 li inch diameter $2.00 

Type T 502 2 inch d ameter $2.75 

Type T 503 3 inch diameter $330 

LOW PASS FILTERS 

A “Cabena" Low Pass Filter will fix 
TVI. Cut-off frequency, 30 MHz; 
attenuation at 60 MHz better than 
30 dB; insertion loss, negligible. Im¬ 
pedance 50-72 ohms. 

PRICE $11.50. Postage 10c. 

WIRE WOUND POTENTIOMETERS 

50 watts, 200 ohms. Price $3.00. 

SOLID STATE STEREO AMPLIFIER 

8 watts r.m.s. per channel. Input for 
magnetic, crystal and ceramic type 
microphone. P.V. cartridges, tape re¬ 
corder input and output, tuner input, 
stereo headphone jack. 

Reduced to $55.00. Postage $1.20. 

PACK OF RESISTORS 

100 Resistors of 1 and 1 watt rating. 
_Price $1.75. Postage 20c. 

SIGNAL INJECTOR 

Model SE25QB. Price $7.00. Post 20c. 


RADIO 

SUPPLIERS 

Mail Order Specialists 


FIVE-CORE CABLE 

5 x 5/0076. Ideal for Intercoms., 
Telephones, etc. New. 100yds rolls, $17 
(postag e 75c), or 20c yd. _ 

STEREO HEADPHONES 

Professional quality (well known 
brand). Large earpads, standard stereo 
plug, 6ft lead. 

Price $5.75. Postage 50c. 

j SPECIAL 

A 1 WATT TRANSCEIVER 

13 TRANSISTOR, 3 

CHANNEL and Call 
System. 

■■ Specifications: 

Circuit: 13 Transistors, 1 Diode, 1 
Thermistor. Range: Up to 10 miles 
(depending on terrain, etc). Frequency: 
27.240 MHz (PMG approved). Freq. 
Stability: Plus or minus 0.005 per cent. 
Transmitter: Crystal controlled, 1 

watt. Receiver: Superheterodyne, Crys¬ 
tal controlled. Antenna: 13 Section 
Telescopic. Power Source: 8 UM3 1.5 
volt pen batts. Size: 81in x 3iin x Hin. 
Weight: 25oz. Other features: Leather 
carrying case, battery level meter, 
squelch control, earphone jack, AC 
adapter jack, etc. 

PRICE $75 A PAIR 
Usual price S165. 

Single units available S40 each. 

BE EARLY. 


BRAND NEW SPEAKERS 

3DX 8 ohms Nett Price $3.95 Post 20c 
3DX 15 ohms 


6A7 8 ohms 

6A7 15 ohms 
8A7 8 ohms 

8A7 15 ohms 
12CMX 8 ohms. 
12CMX 15 ohms. 


323 ELIZABETH STREET, 

(2 Doors from Little Lonsdale Street) 

►MELBOURNE, VIC. 3000 

TELEPHONES--677329, 674286 

DELUXE 150 PROJECT KIT 

(as illustrated) 



Using integrated circuit, in hardwood 
carrying case, contains all parts for 
150 different projects inc. 1C, diode 
and Transistor Radios, electronic 
switches, relays, alarms, test equ.pment, 
etc., etc. VERY GOOD VALUE. 
Price $30.95. P ostage 75c. 

TRANSISTORS AND DIODES 


OC71 . 

. . . 75c 

AF114 . 

. . 80c 

OC44 . 

. . . 90c 

AF116 . 

. . 80c 

OC45 . 

. . . 90c 

BC108 . 

. . 70c 

AC125 

. . . 80c 

BC109 . 

80c 

AC 128 

. . . 80c 

BF115 . 

80c 

BA100 

. . . 30c 

OA90 . . 

30c 

OA91 . 

. . . 20c 

OA95 . . 

. . 30c 


$3.95 Post 20c 
$5.50 Post 40c 
$5.50 Post 40c 
$7.20 Post 40c 
$7.20 Post 40c 
$10.75 Post 80c 
$10.75 Post 80c 


DELCO TRANSISTORS 

Type 2N441 .. Price $2.40. Post 10c 

Type 2N278 . . Price $6.00. Post 10c 

Type 2N301 . . Price $7.40. Post 10c 

LT91 RECTIFIER 

20 Volt 2 Amp. 

Price $1.50. Postage 10c. 

TE-16A TRANSISTORISED 
TEST OSCILLATOR 

Frequency range: 400 KHz to 30 
MHz in five bands. Modulated 800 Hz 
sine wave. Modulation 30 % approx. 
52 x 51 x 31 inches. Weight 1.5 lb. 
Price $24 tax paid. Postage 75c. 

AUTO CAR AERIALS 

Hirschmann, type 300N, side mounting, 
new. Price $4.50. Postage 20c. 

INSTRUMENT CASE 

Sloping front panel. Plastic case, metal 
front panel 7} x 41 x 5 inches. Suit¬ 
able for radio, test equipment, projects, 
etc. Price $3.50 inc. tax. Postage 10c. 


Postage 10c.__ 

AC ADAPTOR—BATTERY SAVER 

Type PS64—240 volts to 6 or 9 volts, 

300 mA . $12.50 

Type PS62—240 volts to 6 or 9 volts, 

100mA . 58.50 

Postage 30c 1 _ 

SOLDERING IRONS 

ADCOLA M70 1 8inch tip, 240 

volt . $8.00 

ADCOLA M64 3/16 inch tip, 240 

volt . $8.40 

SCOPE 4 volts AC/DC, 100 watts. 

$6.40 

MINISCOPE . 56.00 

SCOPE De Luxe . *7.00 

Postage 20c. 

~ SOLDERING IRON 
TRANSFORMER 

240 volts 3.3 volts, 100 V/A .. $6.40 
Postage 40c. 

RESIN SOLDER 

Five-Core, 60 40 . $2.50 

Fice-Core, 40 60 . $2.20 

Solder Pack, 42 inches . 18c 

MICROPHONE* CABLE 

Type 15P1 24, E3748, 1 16 inch diam. 

Price 15c yard, or 100 yds, $14.00 

STEP-DOWN TRANSFORMERS 

Type 5506—240 volts to 115 volts, 20 

watts . $12.00 

Tvpe 5578—240 volts to 115 volts, 40 

watts . $12.50 

Type 2164—240 volts to 115 volts, 100 

watts . $16.30 

Type 2166—240 volts to 115 volts, 250 

watts . $32.00 

Postage $1. 

MINIATURE "SPEAKERS 

2i inch 8 ohm V.C. Price $1.50 

21 inch 8 ohm V.C. " $1.75 

2$ inch 8 ohm V.C. ” $2.00 

3 inch 8 ohm V.C. ” $2.25 

4 inch 8 ohm V.C. ” $2.50 

Postage 20c, 


We sell and recommend Leader Test Equipment, Pioneer Stereo Equipment and Speak¬ 
ers, Rola Speakers, Peak Stereo Equipment, Kew Brand Meters, A & R Transformers, 
Mullard Valves and Transistors, Ducon Condensers, etc. 

imiiiiiiiiiiiiitiiiimiiiiiiiiiiiiiiiiiiiiiiimiiimimmiiiiiiiiiiiiiiiimiiiiiiiiiiimiimm 
BULK STORE, 104 Highett Street, Richmond. Phone 42 8136. 

Monday to Friday 10.30 a.m. to 5 p.m. Saturday 9 a.m. to 12 Noon. 
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RADIO: Unofficial history 

I was very interested in the “Unofficial 
History” story in the May issue of EA, as I 
was the principal perpetrator in a 
somewhat, similar incident during the last 
war. Although I was the radio serviceman 
for the district, this has nothing to do with 
radio, but it is quite interesting. 

My brother and I were the proprietors 
of the Culcairn Electricity Company 
supplying electricity to the township of 
Culcairn. This was a reserved occupation 
and was the reason why we were not in 
the forces. The township is only 30 miles 
from Albury on the main 
Sydney-Melbourne railway line and, 
because of its proximity to the strategic 
river crossing at Albury, was compelled to 
observe “black-out” regulations. 

“Black-out” in this context meant 
“blacking-out” all windows and other 
possible sources of light visible to 
night-flying aircraft. The street lights were 
also reduced jn power and had hoods 
fitted to prevent them being seen outside 
the radius of their effective light. 

In those days the local School of Arts 
still operated a billiard room where, for six 
nights a week, from a dozen to 20 men 
used to congregate up to about 10.30 pm 

To fully appreciate the story it is 
necessary to understand the geography of 
the area. The power plant was housed in a 
tin shed about 120 yards from the School 
of Arts, on the opposite side of the main 
street and behind a vacant allotment in the 
shopping block. The interesting point was 
that sounds generated at either end of this 
path were reproduced extremely well at 
the other end. It was quite possible - and, 
in fact, I had done so many times - to 
hear conversations taking place on the 
steps of the billiard room more than 120 
yards away. This was no doubt due to the 
shapes of the respective buildings and the 
fact that there were no obstacles in the 
sound path. 

After the Japs raided Pearl Harbour we 
were using a suction gas engine for our 
main generating unit, which we installed 
after our fuel oil supplies were threatened 
by the overrunning of the Straits 
Settlements. Previous to this our engines 
were all diesels. 

Now the gas engine was very old and 
had originally been designed for use with a 
gas producer which used charcoal for fuel. 
Charcoal being off the menu, my brother 
designed and we built a down-draught gas 
producer which burned ordinary firewood 
in the block size; the normal form of fuel 
supplied to householders for cooking and 
house warming in those days. 

Because firebrick was hard to get and 
quite expensive, we lined our fire-box with 
a type of mud. This proved very successful 
but had the one fault of being somewhat 
softer than firebrick. The result was that 
after some months the blocks of firewood 
scored the inside of the fire-box and 
occasionally they would lock together 
instead of sliding down into the fire. When 
this happened the unit would reduce its 


production of gas. 

The first time this happened was about 
8.30 on a winter’s night when I was on 
duty. Not knowing what was wrong and 
having no previous experience I went to 
the engine ancL checked the ignition, the 
gas valve, the mixture setting etc. Finding 
everything OK, I went out to the gas 
producer where it didn’t take very long to 
find that the fire was “hung up”. I poked 
the “prodder” into the air holes and 
brought the firewood down with a thump 
- and the engine immediately ceased 
firing altogether. 

I rushed inside and, finding nothing 
else wrong, moved the ignition 
“advance-retard” lever from one extreme 
to the other. As it turned out, it was the 
wrong thing to do. Apparently, the 
sequence of events went something like 
this. The engine was “starved” on a weak 
mixture when the fire “hung-up”. When I 
brought the block of fuel down with the 
prodder it acted as a piston and forced an 
over-rich mixture into the engine, which 
ceased to fire. The unburned gas was 
exhausted into the silencer and exhaust 
pipe and, apparently, mixed with an 
optimum amount of air. 

Suction gas is a very slow-burning fuel 
and the normal ignition advance is 
approximately 90deg BTDC. By retarding 
it to the limit, I caused a sheet of flame to 
go out of the partly opened exhaust valve 
into the silencer, a cast iron cylinder about 
30in in diameter by 3ft high, with about 
18ft of 6in bore casing going vertically out 
of the top. 

The result was the loudest noise I have 
ever heard. It was more of a “crack” than 
a “bang” and it completely deafened me 
and almost threw me off my feet although 
the outlet was 12ft above my head. 

Just imagine it. A country at war. The 
Japs had just taken Singapore. A township 
in a relatively vulnerable area with a tight 
“black-out” enforced. And a dozen or so 
men in a room with the “black-out” blinds 
drawn tight, and then “BANG”, with the 
peculiarities of sound propagation adding 
to the din. 

The repercussions (excuse the pun) 
were considerable. Police, Fire Brigade, 
Air Raid Wardens; the whole works turned 
out. 

But the thing the town and district 
talked about for weeks afterwards was 
how the dozen or so men in the billiard 
room went under the table so fast that 
none of them knew how they got there! 


• Readers are invited to submit 
contributions to “RADIO: Unofficial 
History" and a publication fee will be paid 
for those used. Stories must be humourous 
and they must be true. Letters must be 
signed and the locale of the story indicated 
as a mark of good faith. The Editor 
reserves the right to rephrase contributions 
as necessary to preserve uniformity of 
style. 


DEAD LETTER: We are holding a letter 
from a Mr S. Curline, requesting details of 
model control equipment. Unfortunately, 
no address has been given and we cannot 
assist the writer until this information is 
supplied. 

TRANSISTORS: I would like to 

congratulate you for such an informative 
magazine: it is very good value for 50c. 
What is the difference between a “surplus” 
transistor and a normal transistor, such as 
OC44, 2N107, etc? Have you published a 
circuit for a simple 2-transistor radio? 
(A.McC., Wahroonga, NSW.) 

• “Surplus” transistors are simply those 
which are surplus to requirements of the 
armed forces, industry, etc. They are then 
disposed of through mail order houses and 
others. They are basically “normal” 
transistors, although some may have 
special type numbers peculiar to the 
armed services. Some transistor equivalent 
books list service type numbers. We have 
published a number of 2-transistor radios, 
the latest being the “1970 All-Wave Two” 
of April, 1970 (File No 4/TR2/5). Copies 
of this article may be obtained through 
the Information Service for the usual 20c 
fee. 


YOUNG ENTHUSIAST: I am a 
13-year-old high school student and I read 
your magazine every month. I would be 
interested to see the following circuits 
published in your magazine, if you could. 
These are: a simple test meter, reverb unit 
with a 5.-10 watt power amplifier, a 
sine/square/sawtooth oscillator, some 
simple electronic musical instruments, and 
an electronic drum set. I would also like to 
see some circuits and a discussion of the 
theory of tone colouring in electronic 
organs. How can you replace pentode and 
hexode valves with a transistor? I have 
read “Basic Electronics” and have found 
no reference to this subject. (C.C., 
Turramurra, NSW.) 

• A few of the circuits you mention, 
C.C., are available through the reprint 
service for 20c each, and have been listed 
in the same order as your letter above. A 
simple multimeter circuit appeared in the 
Oct 1965 issue. (File No 7/M/27). A 
reverb unit (though not equipped with an 
amplifier), was published in the Oct 1967 
issue (File No 7/AO/16). Sawtooth waves 
Generator which produces sine and square 
waves was published in the Sept 1968 
issue (File No 7AO/16). Sawtooth waves 
would require an additional type of circuit 
such as that used in oscilloscope sweep 
generators. Simple electronic musical 
instruments have also been described, such 
as the “Monophonic Organ” and a 
“Keyless Organ”. These appeared in the 
Dec 1967 and Jan 1969, issues, File Nos 
1/EM/17 and 1/EM/19, respectively. The 
electronic drum article (Bongo type) 
appeared in the May 1970 issue, File No 
l/EM/24. A series of articles appeared in 
the Aug, Sept, and Oct 195 5 issues 
entitled “You want to Build an Organ”. 
Although the circuits by today’s standards 
are old, the same principles apply to the 
modern solid state instruments, and the 
series of articles would be helpful as a 
source of information. These articles are 
available in photostat form for 20c per 
page. Several publications are available in 
bookshops dealing with various makes of 
organ. Most of these treat the subject in a 
broad scope, but not as detailed, naturally, 
as individual service manuals. It is not 
practical to replace valve functions in valve 
type circuitry with solid-state 
components. Two or more single 
transistors might be required to do the job 
performed by a single multiple valve. 
Nowadays, integrated circuits perform a 
variety of functions within the one 
package. Your enclosed circuit has been 
filed for possible use in the “Reader Built 
It” section. 

OTHER QUERIES: I would like to know 
the dimensions of a standard rack and 
panel assembly, including mounting 
positions for bolts, etc. I realise my 


uimmimiiiiimmimiiiiiiimiiiiinmiiimimimiii 


thinking may be slanted to old-fashioned 
ideas, but I feel other readers may be 
interested in this subject. (I.G., Katherine, 
N.T.) 


• We assume that you mean the 19-inch 
rack and panel system as the “standard” 
size. Unfortunately, we do not have this 
information readily available for 
distribution. In fact, we cannot recall ever 
having been asked for it before. We suggest 
that you contact some firm or 
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organisation that manufactures or uses 
rack equipment such as this. They may be 
able to assist. 

LASERS: I am very interested in building 
a laser unit. Have you ever published any 
projects on lasers, and can you indicate 
the approximate cost? (N.P., Ipswich, 
Qld.) 

• We have published two laser projects, 
(Continued on page 174) 
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TUNER 

(Continued from page 61) 

Older types of solid-state amplifier 
often have a negative supply rail, and the 
DM70 indicator cannot conveniently be 
used with them, even assuming that the 
voltage is of the correct order. 

With valve amplifiers, there would be 
more than enough voltage available, and of 
the correct polarity. However, the total 
drain of tuner and its regulating circuit, 
plus filament current of the indicator 
could overload the power supply and/or 
involve excessive heat dissipation in 
dropping resistors. 

The most practical scheme would 
probably be to arrange two dropping 
resistors and a zener diode from HT line to 
chassis, so arranged as to provide 60V for 
the indicator target and 5.6V for the 
tuner. The indicator filament could be 
energised by tapping into the cathode 
resistor of the output valves, to provide 
the necessary voltage and current. 

While these suggestions are made for 
the sake of those who need them, the 
tuner, with or without indicator, is fairly 
obviously slanted to the needs of a 
modern solid-state amplifier having a 
positive supply rail. 

If used the DM70 is mounted by a 
small clip, fashioned from tinplate and 


clamped under a gang mounting screw. 
The short unused pins on the base of the 
DM70 should be clipped off close to the 
base; the remaining leads can be connected 
to short lengths of thin hookup wire and 
the exposed metal covered with 1mm PVC 
sleeving. Bend each lead as close as 
possible to the glass; the leads are quite 
limp and should not place any undue 
strain on the glass seal. 

As an alternative to the thermionic 
indicator, a meter could be used. It must 
have a sensitivity of 1mA full scale and 
will need to be a sub-miniature type if it is 
to fit into the tuner assembly. Imported 
sub-miniature meters have been available 
at odd times in radio shops. An alternative 
source of supply would be from anyone 
handling spares for cassette tape recorders, 
some of which use very small meters. 

The meter should be wired in series 
with the collector lead from the first half 
of the IB amplifier which is influenced by 
the AGC system. It is connected into 
circuit by breaking the foil between pin 13 
on the circuit board and the supply line, 
and connecting the meter leads across this 
break. The negative terminal of the meter 
should be connected to pin 13 of the IC. 

To prevent any adverse effect created 
by the long meter leads, pin 13 of the IC 
should be bypassed with a 0.0 luF ceramic 
disc capacitor to the common foil 
(ground). ■ 


POPULAR JAZZ 


(Continued from page 125) 

“enhanced” stereo or other fake effects. 
The sound compares favourably with that 
on the four-LP limited edition which CBS 
issued some years ago. 

The early recordings come from the 
acoustic recording days. Bessie starts by 
singing “Downhearted Blues” to the 
accompaniment of Clarence Williams on 
piano. 

The thin sound of the early recording 
is only momentary as Bessie’s great voice 
comes through. We hear her with Fletcher 
Henderson and James P. Johnson in these 
early days. Then over to the thirties, to 
electric recording and to the session 
arranged with Frankie Newton and Jack 
Teagarden. “Need a Little Sugar” and 
“Gimme a Pigfoot” are two of the gems. 

The project is one of the most 
worthwhile undertaken on behalf of jazz 
for many years and we look 'forward to 
the next LPs in this series. ■ 


Liquid Crystals 

(Continued from page 17) 

24-28 August, 1970. 

Undoubtedly liquid crystals have 
a bright future, and in a few years 
time will be performing many useful 
functions in electronics. 
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Amateur Notes 

(Continued from page 159) 

October 1, 1970 and December 31, 1970. 

The following conditions are to be 
fulfilled: Applicants in zones other than 
zones 14, 15, 16 and 20 must score 4 
points. 

The application for the award, 
accompanied by the applicants QSL cards 
for the contacts made must be sent no 
later than March 31, 1971 to the following 
address 

Radioclubul Judetean Timis 
(Award Bureau) - PO Box 100 
Timisoara, Romania. 

Seven IRCs must be sent with the 

Australia, February , 1971 


application. 

During the period set down all amateur 
stations in the County of Timis will use 
the special call sign Y02 . .. /0. 

Contacts with stations in the County 
of Timis will gain the points shown: 

3 points - Y02KAB, The Radio Club of 
the County of Timis. 

2 points - Y02KAC, KBG, KBT, KBY, 
A AG, ABW, ADQ, AEF, AEY, AFS, AGS, 
ALS, ALV, AMY, API, APU, AQO, ASQ, 
ASR, AST, ASX, AUX, AVM, BA, BB, 
BC, BF, BG, BL, BM, BN, BR, BS, BU, 
BW, BX, CD, FP, IO, IS, IX, IZ, ND, ON, 
PW, QE, QM. 

1 point - Y02KAH, AIX, AGY, AOB, 
AQB, AQP, QF. 

SWL’s may obtain the award under the 
same conditions. ■ 


NOTES AND ERRATA 


52MHz AND 144MHz HANDSET (May, 
July, 1970). The type number of the 
miniature Belling Lee co-ax socket should 
read L1465/CS/AG/NI and not 
L1465/FS/AG/NI as both parts lists 
specified. 

PULSED WINDSCREEN WIPERS 
(“Reader Built It”, December, 1970): One 
of the transistors mentioned in the text as 
being able to replace a zener diode has the 
wrong type number. The type number 
should be 2N3646, (NPN), and not a 
2N2646 which is a unijunction and quite 
unsuitable for the role envisaged. 

PARAMETER SPREADS AND FET 
PREAMPLIFIERS (July 1968, File No 
l/PRE/22): The reference to the 600K 
resistor being mounted on the back of the 
board (page 157) is incorrect. It is the 
4.7M resistor which should be located in 
this position. ■ 


ANSWERS 


—continued 

both intended for construction under 
supervision, in schools for example. The 
first was an experimental helium-neon gas 
laser (File No 2/MS/18), published in 
August, 1969, and the second a modulated 
gas laser (File No 2/MS/19) of October, 
1969. Copies of these articles are available 
through the Information Service for 20c 
each. It is not possible to quote costs for 
our projects. 

OLD SET AND GUITAR AMP: I recently 
was given an old AWA valve radio, and 
would like some service information on it. 
Where could I get this? I would also like to 
know if your “Preamp for Electric 
Guitars” published in the Oct 1968 issue 
can be used with the “Playmaster 129 
Amplifier” as published in the Oct 1969 
issue. Accept my congratulations on a fine 
magazine. It is very helpful to 15-year-old 
readers such as myself. (I.K., Boinka, Vic.) 

• “Electronics Australia” does not carry 
a library of commercial set maker’s circuit 
diagrams. In this case, we refer you to the 
service division of AWA, who may be able 
to help you with the relevant information. 
Although the Playmaster 129 amplifier is a 
stereo unit, it can be made up as a single 
channel mono version, or operated as a 
stereo unit in the mono mode by 
paralleling the inputs. Because the preamp 
unit has an output level control, it can be 
fed into the stereo amplifier directly, the 
preset level control being replaced by a 
standard potentiometer and using this as 
the volume control. Thank you for your 
encouraging comments about the 
magazine. 
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FOR SALE _ REAPER SERVICE READER SERVICE 


DURATONE HI-FI. Increasing turnover allows 
us to offer low prices on DUAL. Shure. Sony. 
Kenwood. Wharfedale. Goodmans. Quad. Sug- 
den, Cambridge (we stock Encel Hi-Fi) and 
many other famous brands. We are in our 
third year and have many happy customers In 
all parts of Australia. Mail orders quotes P.O. 
Box 125, Curtin. A.C.T. Ph. Canberra. 
81 2549. 


ELECT, equip consist Variac Trans. 0-275V 17A 
oil immersed, as new. $87. H.V. capacitors 
1 umF. 25 Kvw, $25, trans’s 240V to 22Kv 
15mA. $85. switched auto trans. 0-240V 21A 
in 16 steps $55. H.V. diode valves 50KV 
P.I.V. 200mA $15, Burrows Permeameter 

complete, 62 Manor Rd, Hornsby, N.S.W. 
47 2205. 


MODEL ergineers’ Blueprint Library. See cata¬ 
logue price $1.65. Bolton, 72 King Street. 
Sydney. 


AUSTRALIAN Tape Recording Society offers 
tape library. "The Microphone" journal, audio 
visuals, round robins, taoespondence. sales. 
Enquiries. PO Box 130, Hornsby. NSW. 2077. 
Please enclose large, stamped envelope. 


BURGLAR alarms, all fittings, foil tape. etc. 
Send S.A.E. for list. Installation to insurance 
standards. Phone 848-1386. Edore Enterprises. 
Post Office Box 42 Doncaster. Vic. 3108. 


TAPE to disc service. Take advantage of W. 
and G. Records professional experience, when 
next needing a tape to disc service. W. and G. 
Record Processing Co., 185 A’Beckett Street. 
Melbourne. Tel.: 329 7255. _ 

RADIO, tape, repairs, etc. Friendly hobby class. 

No exams. Thurs., 7 p.m.. Public School. Wei. 
lington St. Bondi. Details 69 1694. Sydney. 


REPAIRS to receivers, transmitters, construc¬ 
tion testing; TV alignment: Xtal conv.. speci¬ 
alised electronic equio. Eccleston Eletronlcs. 
146a Cobham Road. Kew. Vic. 80 3777. 


ELECTRONIC Oraan. Do not build yourself 
an organ without first finding out about the 
superb Schober (U.S.A.) Assemble-it-Yourself 
Kits. Inquiries to Schober Organ (Australia). 
124 Livingstone Ave. Pymble. N.S.W.. 2073. 
(Mall only, please.) 


WANTED 


CIRCUIT diagram wanted for Technlcorda model 
UG4. G. Knight, phone Sydney 89 3517. 


iiHmimiiiimMimiiiiiiiiiiiiimiiiiiiiitiiiiimtiiiimimmiiiiiiimiiiiiiiiiiiiiiiiiimiiiiitiiiiiiiiiiiiiiimiiiiiiiiiiiiiMiimiimiiiitmiimiiiimimimiimimii iiiiiimii 


CAPACITOR discharge Ignition systems. $32. 
12V systems only, state model of car and 
whether positive or negative side of battery 
connected to car body. Two-way Radio Service. 
31 Rotherham Street. Kangaroo Point. Bris¬ 
bane, Queensland. 


BACK Issues Electronics Australia stocked. 50c 
each, prompt service, post free. T. Weir. 56 
O’Connor St, Haberfield. N.S.W. 2045. Phone 
798 7569. Wanted to buy copies also. 


MODEL RAILWAYS. Ready to run or build It 
yourself kits. Comprehensive stocky of Aus¬ 
tralian Prototype kits. Rlvarossal. Peco and 
Triang-Hornby in HO. Atlas and Peco In mini¬ 
ature N. Call or write for free literature on 
this fascinating hobby. Please indicate if In¬ 
terested In HO or N. PJP PRODUCTIONS. 15 
Hamilton Street. Gisbourne, Victoria. 3437. 


UNIQUE 16-2/3rmp special party album $5.95 
or COD. Hi-Class Recordings. 1028 Ipswich 
Road. Mobrooka. 4105. 


STEREO Supplies. Queensland agents for Cam¬ 
bridge. Lux. Sound. Rotal, Jorgen amplifiers. 
Connoisseur. Micro, Lesa turntables. Celestlon 
Sonics. Tesla. Seas speakers: Grace. Lustre. 
Micro. Connoisseur tonearms; Grace. Micro 
cartridges: Teac recorders. 100 Turbott St. 
Brisbane. Phone 21 3623. 


BUILD a 2 transistor elapsed time meter 
counting up to 999.9 hours (1 hr equals 6 
minutes), using our PMG 4 digit counter. 
Circuit diagram Is Included with every February 
order. Have fun next weekend, send off now— 
2 for $1.50, 1 for 90c. Post paid anywhere. 
R. M. Enterprises. P.O. Box 144, Marrick- 
ville, 2204. 


JANUARY to April, bound volumes Radio 
News, best offer. W. Fish. Box 102 Portland. 
3305. 


MICRONICS Mall Order BARGAINS . . . 

Guaranteed. New. Branded. No Seconds or 
Rejects. 

SEMICONDUCTORS. BC107—50c, BC108. 
109 —45c ea. AC127. 128—60c ea. AC187 
188—80c ea. ADI 61. 162—$1.35 ea. 
C106B1—$1.45. EM401—20c. EM404—38c. 

OA91—20c. M5102AY 3W l.C. Incl. tech, 
data $6-95. 

POTENTIOMETERS. Premium Quality. Noise 
Free, small type 10k, 25k. 50k. 100k. 250k. 
500k, 1M. 2M. All long shaft, log or lln. 
Stereo $1.35 ea. Single 38c ea. Skeleton pots 
20c ea. 

ELECTROLYTICS. High stability, miniature, 
single ended. 25VW: 4.7uF—15c, IOuF— 17c. 
25uF—19c. 47uF—21c. IOOuF— 24c. 220uF 
28c. 470uF—38c. IOOOuF— 58c. Post and 
Pack 15c. MIcronIcs, P.O. Box 175. Rand- 
wlck. N.S.W. 2031._ 

RYSTAL5 for C.B. 27,240 and 26,785 MHz. 
Uln pin, miniature, $6 pair. Post free. Shal- 
ey. 127 York Street. Sydney. 


•LL OC44. 45. 71, 72. 84. AC128. BC108. 
109, 2N3638. 5 for $2 or 50c ea. 2N3642. 
>643, 3638A, OC171, 2N370. 371. AF115N. 
I16hi, 117N, BF115. 2N3694. AC127. 4 

or $2 or 60c ea. Power types 2N176. $1.20 
•a. OC28, 29. 35. 36. AS215. 16. 17. BDY20 
10250. 2N301. 2N3055, all $1.50 ea. 

N174. $3 ea. OA210. BY126. EM404. 

N4004, 40C ea. OA211. BY127. BY100. 

:M410. 70c ea. UJT 2N2160. FET 2N4360. 

1 ea. MPF10S. 2N3819, 2N5459. 90c ea. 
A100, 25c ea. OA81. 85. 91. 95. 12 for 

2 or 20c ea. Also SCRs and Trlacs. Extra 
Iscount on large orders. SAE for Stocklist, 
ost and Pack 20c. Custom Electronics. Box 
452. G.P.O., Adelaide. 5001. 


ANSWERS—continued 


AMATEUR TRANSMITTER: My 
compliments on a truly knowledgeable 
magazine. I am at present studying for my 
AOCP and will soon be needing a 
transmitter. Have you ever published 
details of a simple solid-state transmitter, 
preferably CB. I saw the recent handset 
series, but these are by no means simple 
and are slightly beyond the scope of my 
colleagues and myself. (D.M., Goulburn, 
NSW.) 

• The only amateur-band transmitters we 
have described, other than the recent 
handset transceivers, have been 
mains-operated valve circuits. None of 
these are really simple circuits, but two 
fairly recent circuits might be of interest 
to you. These are a “Simple 3-band 
Transmitter” (File No 2/TR/31) of April, 
1963 and a “Basic 3-band AM 
Transmitter” (File No 2/TR/37) of 
February, 1965. Copies of the articles 
describing these designs are available 
through the Information Service for the 
usual 20c each. As you are studying for 
the AOCP, you probably realise by now 
that the Citizen’s Band (or its equivalent 
in Australia) and the amateur bands are 
completely different services. An amateur 
licence does not permit operation on 
frequencies allocated to commercial users. 

DC POWER: I own a National tape 
recorder which at present runs on 240V 
AC. My problem is that I would like to 
change it to DC. If this is possible, I would 
like to know how to go about converting 
it, and also what voltage DC would it work 
successfully on. (C.N., Sodwalls, NSW.) 

• Your query is rather vague but we 
imagine that you wish to operate your 
recorder direct from batteries. If so, we 
are afraid we cannot help. It might be easy 
enough to determine the voltage at which 
the electronics of the unit work, and to 
supply this from batteries. The major 
problem would be in determining, and 
satisfying, the requirements of the 
transport motors. These would most likely 
be designed to operate for 50Hz AC. In 
most cases like yours, it is better to invest 
in a battery-operated unit. 

VOLUME COMPRESSOR: I have 
successfully built your IC volume 
compressor described in the February 
1970 issue. Have you published a circuit 
for a volume expander and if not could 


you suggest a method of doing it? Could 
you also tell me where I can get 
information on Dolby noise reduction 
techniques? (J.S., East Burwood, Vic.) 

• A method of designing a volume 
expander was suggested in an earlier article 
on a volume compressor in June 1968. 
Reprints of this article are available in 
tearsheet form for 20c from our 
Information Service. Please quote File No 
l/M/12. An article on Dolby noise 
reduction systems appears in the February 
1971 issue. 

COMPLETE RHYTHM UNIT: I would be 
interested to see an article published in 
“Electronics Australia” of a complete 
rhythm unit similar to the “Rhythm Ace”. 
I feel that such a unit would have a wide 
acclaim amongst the guitar enthusiasts if 
the response to the Guitar Amplifier 
articles is any indication of this. (A.G., 
Barham, NSW.) 

• Although we have published articles on 
separate percussion effects units, we have 
not published any details of a complete 
rhythm unit similar to that suggested. To 
establish the correct rhythm patterns for 
3/4, 4/4, 6/8, 9/8 and 12/8 tempos (in 
which a lot of modern music is written^), 
quite complex and expensive logic 
matrices would be involved. Additional 
expense would also be entailed in the 
gating and generator networks for each 

effect — snares, drums, claves, 

woodblocks, etc. The bill for all the 
necessary components becomes rather 
large, and there is still the task of 

assembling testing and trouble-shooting 
the finished unit. Summing up, we fell 
that, at present, money would be better 
spent on a commercial unit. ■ 


TELEFUNKEN 

AC/DC PORTABLE RADIO.$275 

7 wavebands, 36 trans/diodes. Fine tuning 
on SW bands. 

CASETTE RECORDER (Jap.) . . . $39.90 

Dc with piano-key operation, tape, mike, 
case, earpiece. Available only from: 

A. VICTOR & CO. 

196 Elizabeth Street, Sydney. 61 2967. 

CORRECTION 

The AC /DC Portable Radio priced at $39.90 
in our previous advertisement, should have 
been $275. We regret any Inconvenience 
which we may have caused to our readers. 


ELECTRONICS Australia , February , 1971 
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‘High Fidelity’&’Slereo Review’ 

soy it oil! 


Stereo Review 

“There is no doubt that the Teac A-1200 can meet the 
standards of the most critical listener at 7V2 i.p.s., and 
should satisfy almost anyone at 3 2 A i.p.s. One of the best 
features of the Teac A-1200 is its price.” . . . $399 (Aust.) 
... “We have never tested a recorder at this price level 
that could match the A-1200.” 

High Fidelity 

“It’s hard to imagine how a tape recorder in its price 
range could be made much better . . . The dual-channel 
VU meter proved to be one of the most accurate yet 


tested . . . Speed accuracy as tested at CBS Labs was 
the best yet seen in any tape recorder . . . The A-1200 
also had negligible wow and flutter — the values measured 
in the lab were actually lower than those claimed by the 
manufacturer . . . Harmonic distortion was somewhat 
better than average, signal to noise definitely better than 
average.’’ 

We would like you to read the equipment test reports in 
full. We’re sure if you do that you’ll agree that Teac is the 
best sound equipment you can buy within its price class. 


Priced for the Audiophile $399 


Retail Enquiries 

\/ic: Brashs Pty. Ltd. 63 6701; Suttons 
Pty. Ltd. 60 1201; Douglas Trading Pty. 
Ltd. 63 9321; N.S.W.: Convoy Interna- 
.ional Pty. Ltd. (NSW Distributor) 
19 6475 and leading hi-fi retailers. S.A.: 
trn Smith & Co. Ltd. 51 6351; Truscott 
•lectronics 23 3024. W.A.: Alberts TV 
ji Hi-Fi Centre Pty. Ltd. (WA Distribu¬ 
te) 21 5004 and leading hi-fi retailers. 
'AS.: Wills & Co. (1954) Pty. Ltd. 
4641. Qld.: Brisbane Agencies Audio 
Centre 2 6931; Stereo Supplies 213623 
Brisbane). A.C.T.: Homecrafts Hi-Fi 
Centre 47 9624. N.T.; P. J. Leunig Pty. 
ltd. (Alice Springs-). 


AUSTRALIAN 
MUSICAL 
INDUSTRIES 
PTY. LTD. 

155 Gladstone St., Sth. Melbourne, 
Victoria, 3205. Phone 69 7281. 
Telegrams AMUS Melbourne. 


OK, AMI, send me the full report from “High 
Fidelity” and “Stereo Review,” Maybe I'll buy 
and maybe I won’t but I’m interested. 


NAME. 

ADDRESS.. 


AMI-I08R 



Printed and published by Sungravure Pty. Limited, ol Jones Street, Broadway, at Morley Avenue, Rosebery. 
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ASK YOURSELF THESE 
3 QUESTIONS: 

1. Am I in a dead-end job? 

2 Can I use my spare time to get 
• ahead? 

a Am I capable of earning more 
^ • money? 

If the answer is yes, there is room for 
you in electronics. Does your job really 
offer security — worthwhile prospects? 
If not, now is the time to do something 
about it. Send the coupon below for the 
free booklet, “Careers In Radio, TV 
& Electronics,’’ which shows you just, 
how A.R.T.C. training can help you 
to a bright future with good prospects. 

TRAIN AT HOME OR AT 
THE COLLEGE 

With A.R.T.C. you can obtain the 
training you need at the benches and 
lecture halls of Australian Radio and 
Television College or in your own 
home by correspondence . . . you can 
be taught every important aspect of 
radio-television, and the fundamental 
principles of Electronics. 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E. S. & A. BANK BUILDING, 

Cnr. 

(Opp. 


Printed by Sungravure Pty. Limited, of Jones Street, 


AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir , 

Please send me, without obligation , you 
free booklet , “Careers in Radio , TV and Ele< 
tronics 

NAME . 

ADDRESS .-. 


There is a profitable career for you in 
one of the many branches of Elec¬ 
tronics. Manufacturing, radio and tele¬ 
vision servicing, research, sales, audio, 
administration. A.R.T.C. can help you 
gain one of these much sought-after 
positions, but remember, it is only the 
trained men who succeed and A.R.T.C. 
can give you the complete training, 
which is necessary for success in Elec¬ 
tronics. 

MAKE SPARE-TIME MONEY 

If you wish, you can make your spare 
time earn money for you by training at 
home and many students make extra 
money after only the first few weeks. 
However, if it is not convenient for 
you to train at home, then you may use 
the modern A.R.T.C. workshops. The 
course is intensely practical and indi¬ 
vidual. Practical home training kits are 
also available. Safeguard your future 
. . . mail the coupon today. 


, at Morley Avenue, Rosebery. 


A.R.T.C. CAN TRAIN 
YOU AS IT HAS THOU¬ 
SANDS OF OTHERS! 

Thousands of ambitious men 
have realised the benefits offered 
by A.R.T.C. training and are 
now making money in radio, 
television and electronics. You 
can join the ranks of the skilled I 
man . . . and it costs only cents 
a day. 


MAIL COUPON NOW 

You are invited to mail the coupon 
below, which can be your first step 
toward securing a job or business of 
your own, with good prospects, security 
and big money. A.R.T.C. will mail to 
you, by return, at no obligation to you, 
the big, free booklet, “Careers In 
Radio, TV & Electronics.” This booklet 
will show you definite steps you can 
take for a better job . . . how you can 
succeed in life. Post the coupon, phone 
or call NOW. 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 
IN RADIO/TELEVISION 
ELECTRONICS 


LET THIS 
FREE BOOK 

BE THE 

TURNING POINT 


IN 

YOUR CAREER 

































